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Borland's update to Turbo Pascal will support some object-oriented 
features but maintain compatibility with existing Turbo Pascal code. 



Turbo Pascal 5.5 to Have 
Object-Oriented Features 



By Stuart J. Johnston 

In competition with Microsoft 
Corp.'s impending release of 
Quick Pascal, Borland Interna- 
tional plans to ship soon an 
update of Turbo Pascal that 
adds object-oriented features, 
according to sources close to the 
company. 

Beta testers are enthusiastic 
about the new version — num- 
bered Version 5.5 on the beta 
disks — and say they expect it to 



appear in May or early June. 

"All of a sudden, you"ll have 
a quarter of a million people 
using object-oriented program- 
ming (OOP)," said one enthusi- 
astic developer who is testing the 
product. "That could be the 
critical mass that finally puts 
OOP into the mainstream." 

Although Microsoft would 
not comment. Quick Pascal is 
expected to be announced in 
about the same time frame. (See 
See Pascal S.S, Page 93 



DATABASE MARKET 



Clone Vendors in No Hurry 
To Follow Dbase IV's Lead 



By Scott Mace 

Send in the clones. Where 
are all the Dbase IV 
clones? 
It's been nearly six 
months since the release of 
Dbase IV, and Dbase HI Plus 
remains the one and only Dbase 
standard that clone makers and 
compiler makers seem able to 
agree upon. 



The reasons vary, according 
to database vendors. Although 
Dbase IV sales are approaching 
par with Dbase III Plus, Dbase 
III Plus is still selling very 
strongly, said Joseph Brilando, 
vice president of corporate mar- 
keting and strategy at Ashton- 
Tate. 

In addition, Dbase IV con- 
tained a number of features that 
See Dbase, Page 93 



Dealers Report Model 80 Shortage 

Problems in Raleigh Plant Slow Volume Shipments of High-End PS/2 



by Alice LaPlante 
And Ed Scannell 

IBM's Model 80 is the latest ca- 
sualty of Big Blue's recent man- 
ufacturing woes in its highly 
automated PS/2 assembly facili- 
ty in Raleigh, North Carolina. 

IBM is telling its authorized 
dealers not to expect volume 
shipments of the 386-based tow- 
er systems until early June, deal- 
ers said last week. 

Several dealers and industry 
observers also confirmed that 
the cause of the Model 80 short- 
age arises from technical glitches 
in the newly built Raleigh facili- 
ty. Earlier this year, IBM shut 
down its PS/2 manufacturing 
facilities in Boca Raton, Florida 
and Austin, Texas, and moved 
all its operations to the Raleigh 
site. 

Such problems were also the 
cause of the 25-MHz Model 70- 
A2I being withheld from ship- 



Quarterdeck Plans 
To Collect Fees on 
Desqview Patent 

by mark bro wn stein 
And Rachel Parker 

SANTA MONICA. CA — 
Quarterdeck Office Systems 
won a patent last week for 
multitasking windowing sys- 
tems and said that it would seek 
to collect license fees from other 
companies offering similar sys- 
tems. 

With the patent. Quarterdeck 
could conceivably wield consid- 
erable power in the industry, 
demanding licensing fees or 
forcing competitors to remove 
their products from the market, 
analysts said. 

While Quarterdeck officials 
said they do not plan to restrict 
competitors' products, the long- 
term implications of the patent 
and Quarterdeck's intent were 
unclear by the end of the week. 

The U.S. Patent Office 
awarded Quarterdeck's applica- 
tion for a patent on "an im- 
proved display system and 
memory architecture and meth- 
od for displaying images in 
windows on a video display." 
The patent covers Desqview's 
method of providing multitask- 
ing and windowing capabilities 
See Patent, Page 8 



mcnt for two months due to un- 
acceptable failure rates at cus- 
tomer sites caused by a defective 
connector on the motherboard. 
(See "Design Raws Plague Mod- 
el 70-A21." March 13. Page I.) 
In addition. IBM's much-antici- 
pated 386SX machine — the 
Model 55 SX — was not an- 
nounced on schedule due to the 
same problems. (See "Qualitv 
Woes Nix Model 55 SX Debut." 
April 10. Page 1.) 

Some dealers — particularly 



those with high-end clientele — 
said that demand for the Model 
80 has dramatically increased in 
recent months. "That unit has 
picked up considerably after a 
very slow start." said Enrique 
Salinas, manager of an Inacomp 
Computer Center in Miami. 
Florida, who added that the 
increasing demand is due to 
growing interest in networking 
and connectivity solutions, as 
well as larger storage units. 

See Model 80, Page 93 



Mac Excel, Version 2.2 
First to Use Core Engine 

Update Breaks 1 -Megabyte Memory Limit 



By Stuart J. Johnston 
And Laurie Flynn 

WASHINGTON — Microsoft 
Corp.'s expected rollout this 
week of a major new release of 
Excel for the Mac will be the 
first of the company's applica- 
tions to use "core engine" tech- 
nology, an approach the com- 
pany says will enable it to more 
quickly develop consistent soft- 
ware across operating systems. 

Scheduled to be unveiled at 
the Macworld Expo here. Mi- 
crosoft Excel, Version 2.2 will 
finally break the I -megabyte 
memory limit — something 
users have long complained 
about. Currently, users are re- 
quired to load Excel in the first 



megabyte of memory, a limita- 
tion most apparent to users of 
Apple's Multifinder. said a Mi- 
crosoft spokeswoman. 

Version 2.2 will also feature 
Microsoft's Binary File Format, 
said Pete Higgins. general man- 
ager of Microsoft's analysis busi- 
ness unit. Another major new 
feature in Version 2.2 is support 
for sparse memory manage- 
ment, permitting faster recalcu- 
lation. Among the other expect- 
ed new features described by 
Microsoft officials last year are 
support for multiple fonts, cell 
notes, and variable row heights. 

Last year. Microsoft released 
Version 1.5, which included 
user-definable menus and cus- 
See Mac Excel, Page 8 



AT DEADLINE 



Lotus, Symantec Plan 
1-2-3 Budgeting Add-In 

Lotus and Symantec Corp. will jointly announce an add-in product 
this week that will make it possible for Lotus 1-2-3 users to create 
budget models within the spreadsheet, according to sources close to 
both companies. 

Called Budget Express, the program will make it easier for users to 
develop several different budget models "on the fly." The Budget 
Express program will also provide users with a number of easy 
consolidation features. 

Lotus and Symantec US trying to target the add-in program at 
small and large companies alike. "It's an effective way of reaching a 
large group of users without targeting it just to small businesses." one 
source said. 

— Ed Scannell 
Continued on Page 3 
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Quattro: The Professional Spreadsheet 



Good ideas usually vanish in bad presentations. 
Important data is missed because it can't be shown. 
Quattro®, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 

Quattro does the impossible. 

Quattro's advanced graphics include graphs that 
can't be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet— like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro's spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro's color 
at your fingertips, you can easily highlight, compare, 
analyze, print, present, discuss and decide. 

Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus* 1-2-3*. Quattro can read and write 1-2-3 and 
Symphony* files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database programs like 
Paradox* and dBASE* and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 



It's all so easy and batteries are included. 

Quattro's presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 

Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for "Overall 
Usability," so it isn't hard to make you and your 
work both look good. ______ 

After all, A QuwraS 

appearances count. 

60-day money 
back guarantee* 
For the dealer 
nearest you, 
call (408) 438-5300 
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The Tektronix XD88/30 3-D 
graphics workstation can dis- 
play up to 1 million colors .... 36 



In Apple's 32-bit QuickDraw, 
32-bit images can be pasted 
into Mac applications 64 



Everex's small-footprint 386/s 
offers low-cost 16-MHz 386SX 
performance «7 



NEWS 

Other vendors in the 3-D graphics market have 
contested Sun Microsystems' performance 
claims for its GX and GXP line of graphics 
accelerators ■ 

The newly formed Object Management Group 
seeks to break the software "death spiral" of 
lengthening lead times • 

Instead of adding expensive new technologies to 
high-end Macs, Apple will wait until they can be 
brought out cost effectively across the entire 
product line • 

Microcomputer companies' first-quarter fi- 
nances were hurt by the lack of new product 
introductions • 

Integrated Information Technology introduced 
two plug-compatible math coprocessors 6 

System manufacturers are seeking ways to 
address the problem of incompatibility of 
memory chips • 

Microsoft still expects to ship its SQL Server on 
time, but development partner Ashton-Tate 
warned that the project may miss its deadline. .8 

Developers expect the i486 chip initially will 
serve as a high-performance 80386 replace- 
ment 93 

Symmetry announced it will market a Macin- 
tosh project manager that will compete with 
Claris' Mac Project 93 

NETWORKING 

Microsoft and DCA team up to offer an OS/2 
communications server that has connections to a 
variety of mini and mainframe computers and 
network topologies 11 



SOFTWARE 

Computer Support previews a Presentation 
Manager version of its Arts & Letters Editor ..17 



HARDWARE 

Epson introduces a 20-MHz 386-bascd system in 
28 



three configurations . 



MACINTOSH NEWS 

After months of delay, Microsoft begins shipping 



its Word 4.0 for the Macintosh.. 



34 



UNIX NEWS 

Optical storage devices are ready to take off in 
the Unix marketplace 36 

INDUSTRY 

The U.S. government is considering banning 
laptops on flights 38 

PERSPECTIVES 

The advance of expert systems is limited by the 
shortage of skilled knowledge engineers 41 

PRODUCT COMPARISON 

In this Product Comparison we put to the test 
seven 40-megabyte disk subsystems for IBM PC 
AT-compatible computers 81 

IMPRESSIONS 

Impressions of GB-Stat statistical package and 
Rainier Technologies' Voice/Data switch 68 

REVIEWS 

Everex 386is 67 

ALR Flexcache SX386Z 68 

Drafix CAD Ultra 73 

Aox Master 386 accelerator board 74 

Review Responses 77 

Guide to Reviews 77 
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Tech Talk: Steve Gibson 31 
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To the Editor 48 
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Michael J. Miller 64 
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Apple Adopts Takeover Defense 

Apple last week announced it had adopted a shareholders' rights plan 
as a defense against an unsolicited takeover, while insisting it is not 
responding to an attempt. The plan is activated 10 days after an 
outsider acquires 20 percent or more of the company's stock or 
announces a tender offer for 30 percent or more of the stock. Under 
the plan, shareholders can acquire Apple common stock at half price 
after a takeover is initiated. If Apple is acquired by another company, 
shareholders can buy shares of the acquiring company at half price. 

— Laurie Flynn 

Dell Cuts Prices of Popular Systems 

Dell Computer cut prices of its low-end System 200 machine last 
week, with the prices of the two most popular configurations slashed 
by $400 each, a Dell spokesman said. The monochrome System 200 
with a 20-megabyte drive is now $ 1 ,699; the VGA System 200 with a 
40-megabyte drive is now $2,399. 

— Patrick Dryden 

Cheetah Designs i486/386 Board 

Cheetah International Inc. announced a unique i486/386 system 
board design that will allow it to ship a 33-MHz 386-based system 
that can be easily upgraded to an i486 system. By replacing the 32-bit 
pipeline manager board with one containing the i486, the Cheetah 
Gold/33 can be field-upgraded to a high-performance i486 system, 
the firm said. The 33-MHz version will ship in the third quarter. 

— Run Cupeland 

Mac Hypermedia Shown This Week 

A Macintosh hypermedia project long in the labs at Brown 
University will be rolled out this week and announced as a 
commercial product to be distributed by both Apple Computer and 
Brown's Institute for Research in Information and Scholarship 
(IRIS). Called IRIS Intermedia, the development tool allows both 
higher education and business users to link ideas and information to 
create a visual framework, or hypertext "web." The program runs on 
the Mac II, IIx, or Hex under A/UX 1 . 1 and will retail for $ 1 50. 

— Laurie Flynn 

Wang Reports Third-Quarter Loss 

Wang Laboratories reported a pretax third-quarter loss of $55 
million. Although president Frederick Wang insisted that the report 
won't affect "long-term viability," sources close to the company 
speculated that major corporate shake-ups — including layoffs — are 
on tap. This comes weeks after Wang announced plans to cut its staff 
by 1 ,500 workers. The firm said its poor results are due to decreasing 
demand for minicomputers and maintenance contracts. 

— Barbara Darrow 

Bull Micral Extends MCA Chip Set 

New micro channel CPU support by Bull Micral of America should 
stimulate production of MCA-based workstations and desktop 
systems. The firm is expected to announce this week extensions to its 
MCA chip set that will support the R30O0 RISC processor from 
MIPS and the new i486 processor from Intel. Spokesman Jim Carter 
said the new products use the Short Line Interface Kernel technique 
of coupling processors to the MCA, which Bull already supplies to 
parent Groupe Bull and G2 Inc. for one-chip support of Intel 80286. 
80386, or 80386SX processors in MCA systems. 

— Patrick Dryden 
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Unretouched Close- Up of Our Seiko Instruments CM-1430 Monitor in VGA Mode. 




What 
A Spotless 
Screen Does 
For Windows. 



A spotless screen brightens Windows, 
and all your software. Measurably. 
That's why we use solid bars of color, 
instead of unconnected "spots" in our 
high-resolution CM-1430 monitors. 

As you can see in the close-ups on 
the left, therels less black space between 
our bars than there is between their 
spots. 33% less, to be exact. Less black 
space means more electrons are hitting 
the screen. And more electrons make 
deeper colors, whiter whites, sharper 
lines, and cleaner type. 

Combine that with a super-accurate 
one-gun Trinitron* tube a tight .26mm 
dot pitch, VGA and 8514/A compati- 
bility, and up to 1024x768 resolution. 
\bu11 get a screen unmatched in clarity, 
precision, and beauty. And unapproach- 
able in value. So, ask for the monitors 
with the spotless reputation. Seiko 
Instruments. 

Call 1-800-888-0817 Ext 101B for 

information and a dealer near you. 




Unretouched Close-Up of a NEC MultiSync' Monitor in VGA Mode. 




Seiko Instruments 



Seiko Instruments USA. Inc.. PC Products Division. 1144 Ringmod Court. San Jose, CA 9SI3I. (408) 922-5900. Trinitron is a registered trademark of Sons- Corporation. MultiSync is a registered trademark of NEC Home Electronics (USA) Inc. e I9S9 
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Sun Attempts to 
Position GX, GXP 
In the 3-D Market 

by martin Marshall 

Sun Microsystems' performance 
claims for its GX and GXP lines 
of graphics accelerators was hot- 
ly contested last week by others 
in the 3-D graphics market. 

The GX line of graphics 
accelerators provides 400,000 2- 
D (10 pixel) vectors per second 
on the company's flagship 
SPARC-Station l workstation, 
along with 175,000 3-D vectors 
per second or 40,000 2-D poly- 
gons per second. The graphics 
accelerator plugs into the new S- 
Bus. (See "SPARC-Station 1 
Leads Chorus of Sun Products," 
April 17, Page 1.) 

The GXP graphics accelera- 
tor is available only for the 
VME-bus-based workstations, 
including the SPARC-Stations 
330 and 370. It provides solids 
modeling, with 5.500 3-D poly- 
gons per second or 90,000 3-D 
vectors per second. 




Sun Microsystems is going after the low-end MCAD market with its 
GX graphics accelerators and solids modeling with its GXP line. 



Taking issue with Sun's per- 
formance claims most strongly 
was 3-D graphics vendor Silicon 
Graphics of Mountain View, 
California. 

"They're trying to position 
the GX line as a real-time 3-D 
workstation, and it's not," 
claimed Debra Harrison, mar- 
keting communications manag- 



Apple Will Focus on Improving 
Mid range Systems, Sculley Says 



byedScannell 

NEW YORK — Avoiding the 
temptation to compete head on 
with workstation vendors, Ap- 
ple Computer Inc. said last week 
it doesn't plan to make its high- 
end Macintoshes more competi- 
tive by adding expensive new 
technologies. 

Instead, it will wait until such 
advanced technologies become 
inexpensive enough to imple- 
ment across the entire Apple 
product line, chairman John 
Sculley said during the keynote 
address at the Macintosh Busi- 
ness Conference here. 

Despite the aggressively 
priced workstations recently in- 
troduced by vendors such as Sun 
Microsystems Inc., Apple will 
focus on improving its midrange 
systems, Sculley said. Apple will 
rely on third parties to tack on 
state-of-the-art add-ons to carry 
it into the higher-end markets. 

Examples of new technol- 
ogies that Apple would incorpo- 
rate once they can be mass 
produced include artificial intel- 
ligence and digital signal pro- 
cessing chips. 

Workstations such as Sun's 
SPARC-Station I, with a base 
price of around $9,000, aren't 
serious threats to Apple's core 
business, Sculley said. It takes 
more than aggressive pricing to 
be successful, he added. 

"SPARC-Station still isn't at 
personal computer prices," 
Sculley said. "There are a lot of 
things you have to do in the 
personal computer industry [to 
be successful] that go beyond 



offering hardware for under 
$10,000." 

The collision between PCs 
and workstations that the press 
and analysts have discussed over 
the last year or two has been 
overstated, he said. "It's a sim- 
plification to say the market will 
turn upside down in the next 
year or two." Sculley said. 

Apple is also in the midst of 
preparing its major system soft- 
ware face-lift, to be delivered by 
year's end. It will discuss the 
new release, which takes full 
advantage of the 68030 micro- 
processor, with 2.000 developers 
at its annual developers' confer- 
ence early next month. 

"We are bringing the devel- 
opers in so they will understand 
it and be able to take full 
advantage of it." Sculley said. 
Apple is pleased with the success 
of its 68030 systems, thus mak- 
ing the upcoming systems soft- 
ware release more important. 

Observers expect the new 
release to have improved multi- 
tasking capabilities, including 
interprocess communications, 
and Apple Products USA divi- 
sion president Jean-Louis Gas- 
see said the Mac operating 
system will offer virtual memory 
capability by year's end. 

At last week's Macintosh 
Business Conference, some ob- 
servers said they expect the new 
release to make obsolete the 
existing operating system's desk 
accessories. Apple is expected to 
tell developers next month to 
look seriously into object-ori- 
ented programming if they hope 
to remain competitive. 



er at Silicon Graphics. "The real 
comparison should be with 
Sun's GXP graphics accelerator, 
which produces 5,500 triangles 
per second, while our Personal 
Iris draws 5,900 trapezoids per 
second," Harrison said. 

The SPARC-Station 1GX, 
priced at $ 1 9.995 with a 1 9-inch 
color monitor, 8 megabytes of 
RAM, and a 200-megabyte hard 
disk, is expected to become a 
significant factor in applications 
requiring the drawing of 2-D 
vectors and the 3-D vectors used 
in wire-frame modeling. 

The comparably configured 
Personal Iris system is priced at 
$19,900 but has 3-D solids 
modeling capability. To get 
solids modeling on the new Sun 
workstation, a SPARC-Station 
330GXP is needed, for which 
Sun cites a typical configuration 
priced at $39,900. 

While Silicon Graphics dom- 
inates the relatively small 3-D 
animation market, the real prize 
that both Sun and Silicon 
Graphics seek is the mechanical 
CAD market. According to 
Dataquest projections, the 
CAD/CAM workstation mar- 
ket, of which mechanical CAD 
is the largest component, was 
$2.3 billion in 1988 and will 
grow to about $4 billion in 1 992. 

Carl Machover. president- 
elect of the National Computer 
Graphics Association and 
founder of Machover & Asso- 
ciates of White Plains. New 
York, sees a movement in me- 
chanical design toward 3-D. 
"Half of the CAD/CAM work- 
station market is MCAD, and 
20 percent of that is moving 
aggressively into solids model- 
ing." he said. 

Tektronix also threw a new 
workstation series, the XD88 
family, into the ring last week. 
(See "Tektronix Unveils Family 
of Graphics Workstations," 
Page 36.) 

To bolster 3-D solids model- 
ing applications on its high-end 
GXP systems. Sun also intro- 
duced Sun Dials ($1,800), with 
eight input controls that simpli- 
fy rotation, and panning and 
zooming of objects. Sun also 
introduced the Sun Video card. 



Standards Group Pushes 
For Object Orientation 

Hopes to Cut Software Development Times 



By Scott Mace 

NEW YORK — Claiming that 
software developers are caught 
in a "death spiral" of lengthen- 
ing lead times, a coalition of 
mostly hardware companies an- 
nounced last week it will push 
for object-oriented program- 
ming standards inspired by 
Hewlett-Packard's New Wave. 

The newly formed Object 
Management Group proposes 
that standards bodies such as the 
Open Software Foundation set 
object-management facilities so 
applications can cooperate, re- 
ducing development time. 

"In an organization, when we 
assign someone a task to do. we 
don't necessarily expect that 
individual to do every step." 
said Bill Crow, HP's network 
architecture director. "PC appli- 
cations today tend to be a total 
solution. A word processor has 
to know how to interpret other 
Hies and how to render graphics, 
duplicating the job the graphics 
program knows how to do." 

Founding members of OMG 
include HP, Sun Microsystems 
Inc., 3Com Corp., Unisys Corp., 
Canon Inc., Data General 
Corp., Philips International 
B.V., Prime Computer Inc., and 
expert system developer Gold 
Hill Computers Inc. American 
Airlines is also a founding mem- 
ber and the first of what OMG 
hopes will be many supporting 
users to lend their buying clout. 

Though Unix vendors domi- 
nate the group, OMG intends to 
implement its system on two 
other multitasking systems: Mi- 



crosoft Windows and OS/2. 
"We can accomplish a lot in 
DOS with a little bit of effort 
and a few crowbars." Crow said. 
HP showed an unrcleased net- 
work version of New Wave for 
DOS and said it is a starting 
point for the OMG system. (See 
related story below.) 

"Object management will be 
the next significant break- 
through in application environ- 
ments," said Christopher Stone, 
executive director of OMG. 
which has set up offices in 
Westboro. Massachusetts. 

"We are evaluating what our 
involvement should be." said 
Marty Taucher. spokesman for 
Microsoft, which was not repre- 
sented at the press conference. 

Discussions arc ongoing with 
other potential members, in- 
cluding hardware and software 
developers and universities. By 
forming before de facto object- 
management standards take 
hold, OMG hopes to foster an 
open standard. Stone added. 

OMG plans to actively pro- 
mote the core technology and 
establish a certification process. 
New Wave's Object Manage- 
ment Facility is considered a 
working example of this frame- 
work. Stone said. All OMG 
vendor companies are develop- 
ing object-oriented environ- 
ments themselves. Stone said. 

"Originally, the plan with 
Unix System V was to create an 
object-oriented substrate for 
that system, but we arc now 
seeking other means [OMG] to 
achieve that," said Bill Joy, Sun 
Microsystems' vice president. 



HP Shows New Wave Network 



Hewlett-Packard Co. demonstrated last week in New York an 
unreleased network version of its New Wave environment 
that showed users connected by Ethernet working on 
compound documents of text and graphics in a shared 
environment. 

As each user updated the document. New Wave immediatel) 
updated any screens show ing the same document on the network. 

A New Wave "outer office" icon made the document public 
on the network. Users browsing a "corridor" icon could load the 
compound document found in coworkers' outer offices. 

Applications written for this system could even let several 
users manipulate the same compound document simultaneously 
to create a virtual electronic whiteboard for conferencing. In the 
demo, documents become shareable through a pull-down menu. 

HP's New Wave Office application is not the first of its type, 
but HP said it is the first written with no specific knowledge of 
the underlying network and that it took only a day to program a 
simple C code application. 

Less clear is now New Wave Office will come to market. 
"This distributed capability is not a product but is being made 
available to the Object Management Group" as a framework for 
future object-management standards, said Bill Crow. HP's 
network architecture director. 

HP is unlikely to release a DOS Windows version of that 
technology (initially aimed at OS/2 and Unix environments), due 
to performance and memory constraints under DOS. Crow said. 
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PC Companies' First Quarter Hurt by Lack of New Products 



By Rachel Parker 

Microcomputer companies released first- 
quarter financial results last week, adding 
further credence to the industry maxim 
that without new products, revenues and 
profits tend to slip. 

Lotus Development Corp. announced 
sales of close to $120 million, up just 
slightly over the $1 1 7.3 million in sales in 
the first quarter of 1988. But with 
increasing marketing and research and 
development costs, income dropped by 



71 percent to $5.3 million. 

Despite the decline in earnings, finan- 
cial analysts were happy with the figures. 
Because Magellan shipped last week and 
1-2-3. Releases 3.0 and 2.2 arc expected 
soon, most believe that Lotus' fortunes 
will return. 

Microsoft also beat analysts' expecta- 
tions, which had already been revised 
downward once after the company 
warned that delays in Word for the 
Macintosh and PC were affecting reve- 
nues. The company reported total sales of 



$197 million, a 22 percent increase over 
the same quarter a year ago. Net income 
rose to $41.1 million, a 10 percent rise 
over last year. 

Part of Microsoft's success is attribut- 
ed to rising systems software sales, which 
include OEM licensing of DOS. For the 
quarter, systems software sales were 
approximately $93 million, accounting 
for about 47 percent of the company's 
overall sales, said David Bayer, a software 
analyst with Montgomery Securities in 
San Francisco. 
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Ashton-Tate saw a 24 percent increase 
in quarterly revenues, which amounted to 
$89.8 million. Like Lotus, though, Ash- 
ton-Tate has increased its marketing and 
research and development expenditures, 
eroding its profitability. For the quarter, 
pretax income came to $17.1 million, 
compared to $18.1 million for the same 
quarter a y ear ago. 

The bright financial news last week 
came from Apple Computer Inc.. which 
early in the quarter said it would suffer an 
earnings decline during the quarter result- 
ing from the purchase of expensive 
DRAM. For the quarter, Apple's sales 
rose 44 percent to $1.2 billion. But net 
income dropped 29 percent in compari- 
son to a year ago to $56.4 million. 

Forewarned about the earnings drop, 
analysts were generally pleased with the 
results. "The good news is the trends." 
said Peter Rogers, a PC analyst with Ro- 
bertson Stephens, in San Francisco. 
While the first quarter of a year is gener- 
ally slower than the previous quarter. 
Apple's sales rose during the first quarter 
in relation to the end of 1988. he added. 

The realignment of prices, coupled 
with some rebate programs, enabled 
Apple to sell more than 250,000 Macs 
during the quarter, Rogers said. 



Integrated to Offer 
Two Plug-Compatible 
Math Coprocessors 

By Yvonne Lee 

SANTA CLARA. CA — Integrated In- 
formation Technology Inc. will introduce 
today two plug-compatible math copro- 
cessors to compete with Intel's 80287 and 
80387 math coprocessors. Math copro- 
cessors are used to speed up computation, 
particularly in graphics applications such 
as CAD. 

The IIT-3C87 is plug- and object- 
code-compatible with Intel's 80387. 
which means that system designers can 
use the processor in place of the 80387 
without modification, according to IIT. 
The IIT-2C87 is plug- and object-code- 
compatible with Intel's 80287 and 
80C287A coprocessors. 

The IIT-3C87 operates 50 percent 
faster than the 80387 and the IIT-2C87 
operates twice as fast as Intel's 80287,ac- 
cording to the company. 

Every floating-point instruction these 
chips do. they execute in fewer clock 
cycles, said Jan Fandrianlo, manager of 
research and development in integrated 
circuits. 

The IIT-3C87 will be priced equiva- 
lent to Intel's 80387. and the IIT-2C87 
will be priced the same as Intel's 80287, 
according to Gene Parrott. Integratcd's 
vice president of sales and marketing. 

"The reason is [that our chips are] two 
times faster than Intel's." explained Y.W. 
Sing, cofounder and vice president of 
engineering. "We think we don't have to 
lower the price to get the market share." 

Fandrianto said the company designed 
the processor without Intel personnel and 
without opening Intel's processors. "We 
did the design very differently — from the 
ground up." he explained. "We did not 
even look at the Intel chip." 

Sample quantities of the IIT-2C87 are 
currently available. Volume quantities of 
both processors will be available in the 
third quarter. 
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Oracle developed the first commercial 
SQL database over 10 years ago. 

And the first SQL database for the PC 
over 4 years ago. 

It's called Professional ORACLE? 

It has the most up-to-date, most power- 
ful and most complete set of application 
development tools available. 

Like SQL* Forms* SQL* Menu® SQL*Plusf 
And SQL*ReportWriter.™ 

It's based on ANSI standard SQL and 
runs on PCs, minis and mainframes. 

And it works. 

lb order Professional ORACLE for the PC, 
call 1-800-ORACLE1, ext. 4747. 

It's $1,299, and comes with a 30-day, 
money-back guarantee. 
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Patent 



Continued From Page 1 

without changing either the ap- 
plications or the operating 
system. 

With the patented technique, 
programs write to a "'pseudo 
screen bufTer," instead of writing 
directly to the screen. Data in a 
pseudo screen are periodically 
inspected by the system, and the 
screen is either "displayed or not 
displayed, according to the win- 
dow instruction," said Gary 
Pope, executive vice president 
for software development at 
Quarterdeck and inventor of the 
technique. 

In other words, the technique 
allows "poorly behaved" soft- 
ware that attempts to write 
directly to the screen, rather 
than to the system, to be run in a 
multitasking environment. As 
part of the system, applications 
are displayed in overlapping 
windows. 

According to Pope, the pat- 
ent's coverage is fairly broad. "It 
is not limited to a text orienta- 
tion and is not limited to DOS," 
he said. 

But the company is not ready 
to say which of its competitors' 
products infringe the patent or 
what action it plans to take 
against those companies. Quar- 
terdeck president Therese Myers 
said the company would seek 
license fees from companies 
with products that infringe the 
patent. "We're not trying to be 
punitive," Myers said. 

The patent appears to be 
significant to companies with 
other multitasking systems, such 
as Microsoft's Windows 386 and 




Quarterdeck's patent covers its method of fooling the hardware and 
operating system to a//ow multiple programs to run at once. 



Digital Research Inc.'s GEM, as 
well as certain Unix systems, 
such as X Window. Products 
that allow DOS applications to 
run under Unix, such as Locus 
Computing Corp.'s DOS Merge 
386 or Insignia Solution's Soft 
PC, could also be affected. 

"This patent is of particular 
interest to companies that pro- 
vide the capability of running 
particular applications in Win- 
dows," said Quarterdeck's pat- 
ent attorney Gary Hecker. 

By press time, Quarterdeck 
had not contacted any competi- 
tors about possible infringe- 
ment. 

Microsoft's legal staff is eval- 
uating the patent, but the com- 
pany does not believe that its 
products infringe on the Quar- 
terdeck patent in any way, said 
Microsoft spokesman Marty 
Taucher. "Our products are 
based on different technologies 



and are designed to do different 
things," Taucher said. 

Without seeing the patent, 
companies were also reluctant to 
say how they would respond to 
any licensing agreements Quar- 
terdeck may propose. "It is 
completely pointless to specu- 
late on infringement issues," 
Taucher said. 

Patent protection for soft- 
ware is particularly controver- 
sial because a patent that stands 
up in court can create a virtual 
monopoly on a software func- 
tion. Competitors with infring- 
ing products will have to recog- 
nize the patented technology — 
or risk costly litigation. 

While patents grant inven- 
tors protection for original ideas, 
competitors can and often do 
challenge the patent either in 
court or by showing the Patent 
Office that the patented inven- 
tion was not unique. 



■ TECHNOLOGY UPDATE 



Companies Seek Memory Chip Equality 



By Mark Brownstein 

Not all memory chips arc 
created equal. To be more 
specific, memory chips 
created by one manufac- 
turer are different from those 
made by another. Even differing 
part numbers from the same 
manufacturer are not necessar- 
ily equal. 

The problem of incompati- 
bility is currently addressed by 
system manufacturers through 
the use of certification of memo- 
ry chips and development of 
approved product listings. 

"I had a specific example [of 
this] three weeks ago," said Dick 
Hoffmann, product marketing 
manager at AST Research Inc. 
"A customer used a manufac- 
turer [for memory chips] that we 
had specified [as appropriate for 
memory upgrade] for a certain 
computer model but had used a 
different part number. The 
[memory chip] was the same 
speed but a different part num- 
ber, and it didn't work." When 
AST checked its list of approved 
products for the chip, it found 
the product was not included, 
Hoffmann said. 



Dave Kirkey. vice president 
of Advanced Logic Research 
Inc., confirmed it has a list of 
approved memory chips. He 
expressed concerns that design- 
ing to worst-case examples of 
each chip category "may cause 
us to limit performance specifi- 
cations in other areas." 

A reference source that ad- 
dresses the incompatibilities be- 
tween the I -megabit DRAM 
chips made by various chip 
makers is now being distributed 
by Annabooksof San Diego. It is 
called Doctor Design s 1 Megx I 
DRAM SVPERSPEC. 

"DRAM timing is highly 
complex, and relationships be- 
tween timing parameters are 
often tightly interwoven," said 
Marco Thompson, one of the 
book's authors. Designers usual- 
ly work from one manufactur- 
er's data sheet and design boards 
that are compatible with that 
vendor's memory chips, he said. 

"Because of the variations in 
DRAM specs among manufac- 
turers, this almost certainly 
locks the product into a single- 
source vendor," Thompson 
said. Designs implemented to 
use the DRAMs from one man- 



ufacturer may not work properly 
with memory provided by an- 
other manufacturer, he said. 

The Superspec book pro- 
vides a listing of the specifica- 
tions of all available DRAM 
chips at each rated speed. In 
addition, a composite specifica- 
tion provides worst-case specifi- 
cations for each parameter. "A 
board designed to the composite 
spec can use anybody's memo- 
ry," Thompson said. 

In addition to compatibility 
with all vendors, boards de- 
signed to use a particular-speed 
memory chip should also be 
capable of using faster memory 
chips and still run without prob- 
lems, Thompson said. "Timing 
differences from one manufac- 
turer to another are a real 
problem," a systems engineer 
told InfoWorld. 

The possibility of a compos- 
ite spec that covers all memory 
chips in a certain speed range 
sounds like "a good theory that 
should work," AST's Hoffmann 
said. However, he tempered his 
optimism, adding, "I don't 
know what different manufac- 
turers use in terms of making 
specific models different." 



SQL Server May Still 
Miss Shipment Date 

Microsoft, Ashton-Tate Disagree on Delivery 



by Stuart J. Johnston 
And Mark Brownstein 

Although Microsoft Corp. offi- 
cials maintain that their SQL 
Server will ship on time this 
week, development partner Ash- 
ton-Tate cautioned last week 
that it may miss its deadline. 

"SQL Server is still on sched- 
ule but may miss by a week or 
so," said Ed Esber, Ashton- 
Tate's CEO. "It'll be done and 
complete [on schedule]," said 
Tim Regan of Microsoft. 

The two software developers 
announced in November 1988 
that the SQL-based multiuser 
database server engine — which 
was codeveloped by Sybase Inc. 
of Berkeley, California — would 
ship this month, five months 
later than originally scheduled. 

SQL Server is a relational 
database server that applications 
can access over LAN Manager 
networks using OS/2's named- 
pipes feature. 

Coupled with Microsoft's an- 
nouncement last week of an OS/ 
2 communications server for 
SNA networks, the arrival of 
SQL Server could make OS/2 a 
more viable platform for corpo- 
rate users. 

SQL Server will initially be 
sold by Ashton-Tate through a 
limited network of specially 
trained and certified resellers 
and distributors. It will cost 
$2,495 per server. 

SQL Server is offered as 
Microsoft and Ashton-Tate's 
server portion of the client- 
server database model — one 
that separates "front end" func- 
tions such as the end-user appli- 
cations from "back end" func- 
tions such as managing a data- 



Mac Excel 



Continued From Page 1 

lomizable dialog boxes. The 
same year, Informix Inc. also 
released its graphics-oriented 
Wingz spreadsheet and Ashton- 
Tate introduced Full Impact. 

Besides the addition of 
much-needed new features, one 
of the biggest changes to Excel 
will be a new core engine that 
eliminates "the leapfrog effect," 
where a program for one plat- 
form gains large improvements 
far ahead of the same program 
on other platforms. In Micro- 
soft's core-engine concept, most 
of the program functions that 
are not machine-specific, about 
80 percent, are portable between 
computing platforms. 

The Excel core engine will 
enable the company to release 
nearly identical versions for oth- 
er computing platforms begin- 
ning as quickly as six weeks after 
the first release. 

There will be differences be- 



base's structure and integrity. 
Database processing occurs on a 
separate system, off-loading 
those operations from the user's 
workstation and limiting data 
passed over the network. 

Ashton-Tate and Microsoft 
announced SQL Server in Janu- 
ary 1988 and first promised 
shipment by the end of 1988. 
(See "Ashton-Tate, Microsoft 
Join Forces to Introduce SQL 
Database Server," January 18. 
1988, Page I.) Developers' kits 
began shipping in early Novem- 
ber 1988. Dbase IV 1.1, which 
was announced along with 
Dbase IV 1.0 last February, is 
described as "tightly integrated" 
with SQL Server. It is still on 
target for June shipment in both 
its OS/2 and DOS versions, 
Ashton-Tate sources said. 

"Version 1.1 did not come 
out as fast as I'd like it to be. and 
it helps that SQL Server is 
done," Esber said. "I don't want 
to hide behind SQL Server not 
being ready as a reason that 1.1 
did not get out faster. 

"SQL Server being out is 
important," Esber said. "The 
main enhancement in 1.1 is 
being able to talk to the server. 
Providing the capability to run 
under SQL Server, without SQL 
Server being available would 
have been a problem." 

Other applications programs 
running on OS/2 or DOS can 
also become SQL Server front 
ends if they are programmed to 
send the appropriate SQL calls 
to the server's applications pro- 
gramming interface. This is ac- 
tually Transact-SQL, a superset 
of SQL developed by Sybase. 
— Laurie Flynn contributed to 
this report. 



iween versions for the various 
platforms because of differences 
in the underlying operating en- 
vironments, said Mike Maples, 
vice president of the application 
division at Microsoft. For exam- 
ple, the Mac's operating system 
does not support interprocess 
communications and, therefore, 
the program does not imple- 
ment dynamic data exchange. 

Functions that are identical 
between applications, such as 
charting in Excel or the Power- 
point desktop presentation pro- 
gram, will become core tech- 
nologies as well. This will let 
them be called from an external 
control language under develop- 
ment that company officials 
have variously referred to as 
Visual Basic and Macro Basic. 
Maples said. The core engines 
will also work with the object- 
oriented programming tools the 
company is developing. 

In other news, Higgins said 
Hewlett-Packard's New Wave 
will be an installable option on 
the Windows and Presentation 
Manager versions of Excel. 
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WORD IS OUT ON THE PC LINK-386! 




"It takes everything I throw 
it and comes back for more..." 



Users Are Talking About PC LINK's 386-20 Computer. 

Winn Rosch from PC Magazine best described our computer 
when he said: "Upgrade an AT with the 20-MHZ 80386 system 
board, a 90MB high-speed ESDI hard disk drive, and high- 
speed VGA graphics, and you have an awesome computer 
competitor."* 

Compatibility 

'It's so software and hardware 
compatible, it's incredible!" 

- Pat Adams, DB Unlimited 

Our PC Link runs the new generation of DOS, OS/2 as well 
as Windows/386, UNIX V and PCMOS/386. It also welcomes 
off-the-shelf software and expansion boards including EGA 
adapters, modems, network cards and the Bernouli Box. Your 
software and add-on investments are safe! 

Quality 

"The PC Link 386 
represents the best of all worlds" 

— Richard Hausman, Belding Heminway 

We've assembled an all-star team of components for our 
computer which has a class B FCC certification. It features the 
acclaimed Hauppauge 386 MotherBoard (with one 32 -bit, four 



drives, a Western Digital controller, a NEC Multisync II 
display, and a Key Tronic keyboard. As one user said, we have 
"integrated the best of the best." 

Speed 

"...you've got the equivalent of 
a sixties streetcorner dragster..." 

— Winn Rosch, PC Magazine 

A powerful, 20 MHz zero wait state system, our computer 
is equal to the IBM PS2 Model 80. And faster. Because we've 
built in 1 MB of high speed RAM and a 387 math coproces- 
sor socket. In relative terms, our 386-20 is 16.4 times faster 
than the IBM-XT. Think what this speed can do for your spread- 
sheet, desktop publishing and CAD/CAM applications! 

Price 

"We're delighted that 
we can afford. . . such 
high-performance machines." 

— Denis During, Ocean Capital Corporation 

Our computers start at $1895 for the 16MHz system, and 
$2295 for the 20 MHz system. And we back-up our products 
with a 1-year warranty on parts and labor. 

You won't find better value anywhere. When 



16-bit and three 8-bit expansion slots) and 

the Award Software Modular 386 ROM BIOS | ||S|ft(. 



We also boast Toshiba 1.2MB floppy disk 



Call: 1-800-221-0343. 



PC Link Corp. 29 West 38 St., New York, NY 10018, In New York: (212) 730-8036 

•Reprinted (run K Magazine. November 29. 1988 Copyright O 1988 Ziff Davis CommunKauons Company. Trademarks: IBM PC. XT. AT. PS/2 and OS/2: IBM Intel 80386: Intel; Windows/386: Microsoft 
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UDS: where Micro Channel" connectivity 
ideas are hatching every day 



Sync-Up™ — the single-board emula- 
tor/modem that revolutionized micro- 
to-mainframe communication — was 
hatched at UDS. Now that same 
technical leadership is at work on 
connectivity tools for PS/2® Micro 
Channel computers. 




The new brood is called Sync-Up 2, 
and it already includes boards that 
carry 201C, V.226/S and V.32 standard 
modems, as well as 201/212 and 201/ 
208 combinations. On the emulation 
side, the user may select BSC 2780/ 
3780, SNA 3270, SNA 3770 or SNA 5251. 
Like all our earlier Sync-Up products, 
the Sync-Up 2 family offers the con- 
venience and reliability of a single- 
board emulator/modem. They are 
plug-in units; no external boxes or 
cabling are required. 



And there are more on the drawing 
board! It won't end until Sync-Up 2 
opens PS/2 communication with main- 
frames, minis or other PS/2s at every 
standard modem speed. 

If you're hatching a plan to connect 
remote Micro Channel products to 
your mainframe, you need Sync-Up 2. 
For specifications and prices, con- 
tact Universal Data Systems, 5000 
Bradford Drive, Huntsville, AL 35805. 
Telephone 205/721-8000; 
FAX 205/830-5657. 



U! 



Universal Data Systems 

M) MOTOROLA IMC. 



Created by Dayner/Hali. Inc., Winter Park, Florida 



PS/2 and Micro Channel are trademarks 
of International Business Machines. 
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View of Connectivity Is Changing 

Emphasis Is Shifting Away From Platforms to Ways They Are Linked 



By Barbara Darrow 

As corporations tie comput- 
ers of varying sizes and 
makes together, the em- 
phasis is shifting from the 
platforms themselves to the way 
in which they are linked, accord- 
ing to experts speaking last week 
at Connect '89 in Boston. 

"Even IBM is starting to 
believe that the network is the 
system," said Larry DeBoever, 
president of DeBoever & Asso- 
ciates Inc., an Acton, Massachu- 
setts, consulting firm spe- 
cializing in corporate connectiv- 
ity. "They think, 'If we have 
them by their network, their 
hearts and minds will follow.' " 
The latest wisdom, as dem- 
onstrated at the show and relat- 
ed conferences, is that changing 
computers is easy, switching 
networks is not. 

COMPUTUS At PERIPHERALS. In 

companies with both personal 
computers and mainframes, PC 
users are coming to view the big 
computer as "just another pe- 
ripheral," DeBoever said. He 
sees the long-term trend in 
micro-to-mainframe links as be- 



ing one where the mainframe 
becomes a server to networked 
workstations. 

But given PC users' ever- 
growing thirst for data and their 
ability to manipulate that data 
with 32-bit microprocessors, 
multitasking operating systems, 
and mainframe-size address 
spaces, even the fastest micro- 
mainframe links may soon tum 
into bottlenecks. 

"It is not MIS that prevents 
employees from transferring the 
whole mainframe to their PCs, 
it's time and memory con- 
straints," DeBoever said. "More 
is more in disk drives and 
networks." 



SPEED TRAP. One an- 
swer to this impending speed 
trap is Fiber Distributed Data 
Interface (FDDI) networks run- 
ning at 1 00 megabits per second, 
according to FDDI vendors R- 
bronics of Hyannis, Massachu- 
setts, and Artel Communica- 
tions of Hudson, Massachusetts. 

"DEC [Digital Equipment 
Corp.] and IBM already have 
FDDI running internally and 
will announce support for it this 
year," said one analyst at the 



Connect '89 show. 

The irony in this solution is 
that superfast and superexpen- 
sive links like FDDI are in part 
made necessary by lagging appli- 
cation development, as personal 
computer users gain system 
power but remain stuck in 
terminal emulation rather than 
peer-to-peer modes. 

"Now that many companies 
have taken that PC and shoved 
an emulator card into it, they've 
shot it in the head, making it a 
dumb terminal again." said 
Ross S. Altman of Multisoft 
Inc., in Lawrenceville, New Jer- 
sey. 

But new types of applications 
are on their way. Even more 
important, however, may be the 
fact that when fast, efficient 
networks and micro-to-main- 
frame links become the norm, 
the old issue of where data reside 
will become nonexistent, ac- 
cording to Altman. 

Users won't have to worry 
I about it because they can get it 
fast and easily. 

"But in the meantime," said 
one conference participant, "I'd 
just like to have a few V.32 
modems." 



Firm Brings ISDN Services to OS/2 Environment 



By Jeff Anovs 
AnoYvonncLk 

Bringing ISDN services to the 
OS/2 environment. Internation- 
al Computers Ltd. (ICL) intro- 
duced this month three worksta- 
tions that can share voice and 
data simultaneously. 

Ron Aitchison, ICL's direc- 
tor of ISDN sales and market- 
ing, said the machines' 2B+D 
connection affords faster data 
transmission than is available 
over conventional phone lines. 

"With two 64-kbps B chan- 
nels and a 16-kilobit D channel, 
you can do a lot of things at 
once," Aitchison said. "That 



means you need a multitasking 
operating system." 

ICL's top-of-the-line system 
is the Model 30, a 20-MHz 
80386-based workstation with 4 
megabytes of RAM, a color 
VGA display, and six expansion 
slots. Like ICL's other systems, 
it comes with OS/2 and Presen- 
tation Manager and a single 
ISDN Basic Rate Interface, and 
it supports a variety of ISDN 
digital telephone switches, in- 
cluding AT&T's 5 ESS, North- 
ern Telecom's DMS-100, and 
Siemens' EWSD. It optionally 
supports X.25 and 3270 or 
terminal VT220 emulation. 

The ICL Model 20 is an 
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Running under OS/2, ICL's ISDN software allows users to manage 
multiple communication links while running other tasks. 



80286-based station with 5 me- 
gabytes of RAM and three 
expansion slots. The Model 10 is 
the same system with a single 
expansion slot. 

ICL's Model 30 lists for 
$10,500, while the Models 20 
and 10 cost $6,000 to $7,000, 
depending on options. Optional 
software costs $300 to $600. 

The firm is bundling software 
with the ISDN workstations, 
including a voice and data call- 
management program, switch 
interface software, and pro- 
grams for V.120 rate adoption 
protocol. Desktop Conferenc- 
ing, and an ISDN phone book. 

"We have one application 
called Desktop Conferencing," 
Aitchison said. "If you and I 
were using Desktop Conferenc- 
ing, we could see in real time 
what was on each other's 
screen." Eight participants can 
point, annotate, or change items 
in real time. 

Because ICL's ISDN works 
on top of DOS or OS/2, it can be 
used with standard applications. 

ICL also announced an 
ISDN upgrade last week. The 
ISDN Information Integrator 
gives a PC full-performance 
2B + D facilities. It works with 
ATs running OS/2 and includes 
a board, ICL's ISDN telephone, 
and software. It costs $1,695. 

ICL, 777 Long Ridge Road, 
Box 10276, Stamford, CT, 
06904; (203) 968-7200. 
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The Comm Server connects multiple hosts with multiple worksta- 
tions over a variety of links and network topologies. 

Microsoft, DC A Join to 
Offer OS/2 Comm Server 



By Mark Stephens 

SANTA CLARA. CA — Team- 
ing up to offer an OEM equiva- 
lent of the Communication 
Manager in IBM's OS/2 Extend- 
ed Edition, Microsoft Corp. and 
Digital Communications Asso- 
ciates Inc. (DCA) announced 
last week their DCA/Microsoft 
Communications Server, which 
offers OS/2 users LAN and 
workstation-based connections 
to a variety of IBM mini and 
mainframe computers. 

The communications server 
is fully interoperable with IBM's 
Extended Edition and with 
3Com Corp.'s similar Maxess 
communication product, allow- 
ing a mix of all three products 
on a network, according to 
Microsoft. 

The Comm Server allows 
both DOS and OS/2 worksta- 
tions to access IBM SNA ser- 
vices — like terminal and 
printer emulation and file trans- 
fer — and Advanced Program- 
to-Program Communication 
(APPC), as well as asynchronous 
terminal emulation and file 
transfer, according to DCA 
product manager Berndl Her- 
zog. 

The Comm Server has a 
superset of features available in 
DCA's previously announced 
Select Communications Server 
and will be offered to users in 
place of the Select product, 
Herzog said. 

A single Comm Server gate- 
way will be capable of support- 
ing up to 100 simultaneous users 
with multiple data links, talking 
to multiple hosts and peer 



nodes. In networks with more 
than one server, dynamic rout- 
ing automatically balances the 
load of communication sessions 
among available servers. 

According to the two compa- 
nies, the Comm Server will be 
offered in LAN-based and sin- 
gle-user configurations. The 
LAN-based configuration runs 
with Microsoft's OS/2 LAN 
Manager and uses LAN Manag- 
er's named pipes, mail slots, 
security, and administrative in- 
terfaces. 

"Within the local area net- 
work, named pipes are used for 
communication between sta- 
tions, with SNA protocols used 
only for communications with 
host computers," said Adrian 
King, general manager of Mi- 
crosoft's work services group. 
"This is a much higher-perfor- 
mance solution than using the 
SNA protocols throughout." 

"We've taken the opportuni- 
ty to extend the life of DOS 
workstations a bit in this prod- 
uct by moving the PU 2.1 and 
LU 6.2 code to the server, 
dropping workstation memory 
requirements from 240K to less 
than I00K.," Herzog said. 

Both products will be avail- 
able in the fourth quarter with a 
character-based user interface. 
King said. A 1.1 release will 
follow in the second quarter of 
1990 with Presentation Manag- 
er support. Microsoft will sell an 
OEM version, while DCA's end- 
user product will sell for $495 in 
the workstation version and less 
than $3,000 for an eight-user 
version of the LAN product, 
Herzog said. 
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"If you're budget-minded 
and power-crazed, sit up 

and take a look at the 
Micro Express ME 386-25." 
— PC Magazine, 
February 14, 1989 



"There's nothing like 
a good deal for your money 
and that's what 
Micro Express gives you." 

—InfoWorld, May 2, 1988 

ME 386-25 

$ 3999 

□ 80386 Processor running at 25 MHz 

□ 4 MB of RAM upgradable to 16 MB 

□ 64K Cache with Zero Wait State 

□ Socket for Intel 80387 or Weitek 3167 
Math Co-Processor 

D 1.2 MB or 1.44 MB Floppy Disk Drive 

□ Norton S.I. Rating of 32 

□ One 32-bit Expansion Slot 

□ Frve 16-bit Expansion Slots 

□ Two 8-bit Expansion Slots 

ME 386-20 

$ 2450 

□ 80386 Processor running at 20 MHz 

□ 1 MB of RAM upgradable to 8 MB 

□ 64K Cache with Zero Wait State 

□ Socket for 80387 Math Co-Processor 

□ One 32-bit Expansion Slot 

□ Frve 16-bit Expansion Slots 

□ Two 8-bit Expansion Slots 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

□ Norton S.I. Rating of 23 

□ 40 MB Fast Access Hard Disk 

ME 286-20 , mm 

$1899 s^S5ffi3P» 

□ 80286 Processor running at 20 MHz 

□ 2 MB of RAM upgradable to 4 MB on Main Board 

□ Zero Wait State Operation*' 

□ Page Mode Interleave Memory** 

□ LIM (Lotus-Intel-Microsoft) 4.0 Support for Memory 
over 1 MB 

□ Socket for 80287 Math Co-Processor 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

□ Norton S.I. Rating of 20 

□ Six 16-bit Expansion Slots 

□ Two 8-bit Expansion Slots 

□ 40 MB Fast Access Hard Disk 

"With 4 MB RAM Installed 




"Performance Is Top 

Micro Express Computers Are The 



ME 286-12 

$ 899 
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November 14. 1988 
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□ 80286 Processor running at 6/12 MHz 

□ 512K of RAM upgradable to 1 MB on Main Board 

□ Norton S.l. Rating of 11.5 

□ Socket for 80287 Math Co-Processor 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

ME 286- 12E 

$ 1199 

□ 80286 Processor running at 6/ 12 MHz 

□ 2 MB of RAM upgradable to 4 MB on Main Board 

□ Zero Wait State Operation 

□ Socket for 80287 Math Q>Processor 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

□ Two Serial and One Parallel Port on Board 

□ Norton S.l. Rating of 13.5 



ME 386-25: 

"I "he price and performance 
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a solid ram-packed performer 
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m <x great price. 
ifoWorld, November 11. 1988 





Features Common To All Our Desktops: 

□ Serial and Parallel Ports 

□ 101-style Keyboard 

□ Microsoft DOS and OS/2 Compatible 

□ Real Time Clock/Calendar with CMOS and 
Battery Back-up 

□ High-Performance NCL* Floppy/Hard Controller 

□ One Year Warranty on Parts and Labor 
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Regal 286 

$2199 



Notch..." 



NOVEMBER 21,1988 



-PC Week 
Systems to Beat in Industry Reviews 



REGAL II: 

Performance is top notch . . . 
More miraculous is workmanship, 
equal to Compaq's in every way." 

—PC Week, November 21. 1988 
REGAL: 

e Micro Express Regal is a 
high speed AT-class computer, 
bv far the fastest 286 in this report." 

—InfoWorld, October 31. 1988 



Regal II 

$ 3999 



□ 80386 Processor running at 20 MHz 

□ 1 MB of RAM expandable to 8 MB 

□ 64K of Cache implemented with 35/40ns Static RAM 

□ Socket for 80387 Math Co-Processor 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

□ 40 MB Fast Access (28 ms) Hard Disk 

□ Norton SI Rating of 23 

□ AMI Bios with Set-up and Diagnostics in ROM 

□ One Available Slot 



Regal 

$2999 



□ 80286 Processor running at 20 MHz 

□ 1 MB of RAM upgradable to 4 MB on Main Board 

□ Page Mode Interleave Memory 

□ Zero Wait State Operation 

□ LIM 4.0 Support for Memory over 1 MB 

□ Socket for 80287 Math Co-Processor 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

□ 40 MB Fast Access (28 ms) Hard Disk 

□ Norton S.I. Rating of 23 

□ Two Available Slots 

For 2 MB RAM Upgrade Add $300 



□ 80286 Processor running at 12 MHz 

□ 512K of RAM upgradable to 4 MB on Main Board 

□ Zero Wait State Operation 

□ Socket for 80287 Math Co-Processor 

□ 1.2 MB or 1.44 MB Floppy Disk Drive 

□ 40 MB Fast Access Hard Disk Drive 

□ Norton S.l. Rating of 13.5" 

□ Award Bios with Built-in Set-up 

□ Four Available Slots 

Features Common To All Our Portables: 

□ 640 x 400 Super High-Resolution Screen 

□ Eleven-inch Gas Plasma Display 

□ 80 characters x 25 lines 

□ 120° Viewing Angle 

□ Service Life of 50,000 Hours 

□ Software Switch between Mono or Color Graphics 
and Mono, Color, EGA or Gas Plasma Screens 

□ Will Run Color Softwares on EGA Monitor 

□ EGA Compatible Available 

□ Ports for External Mono, Color or EGA Monitor 

□ Microsoft DOS and OS/2 Compatible 

□ High Performance NCL* Floppy /Hard Controller 

□ 100 MB Fast Access (23 ms) Hard Disk option 

□ Serial and Parallel Ports 

□ Real Time Clock/Calendar with CMOS RAM and 
Battery Back-up 

□ 12-function Detachable Keyboard 

□ Carrying Case with Shoulder Strap 

□ One Year Warranty 

•NCL's 5425 and 5426 high-speed 286, 386 disk controllers running at 
22 MHz CPU 0 wait states 12 MHz 0 wait states I/O bus speed NCL's four- 
layer board allows the utilization ol high speed graphic cards and I/O 
drives next to the controller without jeopardzing high speed system 
integrity. 



CALL TOLL-FREE: 



1-800-MICRO-21 

714 662-1973 







]V|7 MICRO 






1 ▼ JL EXPRESS 
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Amdek Diskless 
Workstation Has 
Monochrome VGA 

Mixing and matching parts from its PC 
and display terminal product lines, Am- 
dek Corp. has come up with a small-foot- 
print diskless workstation that will be 
available in retail computer stores in 
June, according to the company. 

Amdek's System/286N has a 12.5- 
MHz 80286 processor, I megabyte of 
RAM, and a permanently attached 14- 
inch monochrome VGA display, accord- 
ing to David Dahlberg, Amdek's systems 
marketing manager. The display is back- 
ward compatible with EGA. CGA. and 
Hercules graphics. 

While there may be future color 
versions of the 286N. there is no way to 
add a color display to the current 
workstation, nor is there space for floppy 
or hard disks, according to Amdek. 
Memory is also fixed at 1 megabyte. 

"Our core businesses are monitors, 
terminals, and PCs. so we included the 
best parts of all three product lines in the 
286N," Dahlberg said. "But since net- 




Cisco to Support Appletalk 
On Its Internetwork Routers 



Amdek's System/286N has a 12.5- 
MHz 286, 1 megabyte of RAM, and a 14- 
inch monochrome VGA display. 



working is not one of our core businesses, 
we left a single AT expansion slot for our 
dealers to populate with network adapter 
cards of their choice." 

The 286N has been tested on Ethernet. 
Arcnet, and Token Ring networks under 
a variety of network operating systems. 

The Amdek System/286N will list for 
$ 1 ,999, according to Amdek. 

Amdek Corp.. 347 1 N. First St., San 
Jose, CA 95 1 34; (408) 922-5700. 

— Mark Stephens 



In a move that would seem to predict that 
Macintosh Token Ring support is on its 
way from Apple Computer, Cisco Sys- 
tems Inc. announced that Appletalk 
protocols will be supported on its Token 
Ring, Ethernet, synchronous serial, and 
X.25 internetwork routers. 

The routers will not directly support 
Apple's proprietary 230-kilobit-per-sec- 
ond Localtalk networks, according to 
Cisco. 

Appletalk will be added to the compa- 
ny's list of supported protocols that 
include X.25, TCP/IP. DEC-Net, and 
XNS, according to company president 
John Morgridge. 

"Previously, the only way Macintosh- 
es on one Ethernet could communicate 



across a T-l or other link to those on 
another Ethernet was using bridges, with 
their well-known problems of noise and 
broadcast storms." Morgridge said. 
"Routers isolate subnetworks of Macs to 
protect against noise and broadcast 
storms, while also overcoming Apple- 
talk's inherent limitation of 254 nodes per 
Ethernet." 

Cisco routers currently under warran- 
ty will receive free Appletalk software, 
while units no longer under warranty can 
receive the software update for $100, 
Morgridge said. 

Cisco Systems Inc., 1350 Willow 
Road. Menlo Park, CA 94025; (415) 326- 
1941. 

— Mark Stephens 



CBIS Server Supports Netware 



Nevada Western Announces Line of LANs for 
Token Ring, Ethernet, Macintosh Networks 



CHICAGO — A line of networks an- 
nounced at spring Comdex by Nevada 
Western permits users to run a variety of 
network topologies over unshielded twist- 
ed-pair wiring. 

The Nev-LAN 4 networking system 
for Token Ring networks includes a 16- 
port multistation access unit, media filter, 
and cables. The media filter converts the 
workstation's interface to twisted-pair. 

For Ethernet networks, the Nev-LAN 
10 provides connections for up to 144 
users and includes an MAU, hub, patch 
panels, and cables. A built-in diagnostic 
port simplifies maintenance of the 
network. 



The Mac-LAN connects Macs to 
unshielded twisted-pair wiring using a 
balun converting device. Users can attach 
up to 48 users. 

The Nev-LAN 4 MAU will be avail- 
able in July for $995, and the media filter 
for $39. The Nev-LAN 10 will be 
available in June for $2,995 for the hub 
and panel assembly and $149 for the 
transceiver. Mac users can buy the Mac- 
LAN starter kit for $299 for eight users 
and $39 for the balun kit. 

Nevada Western, 615 N. Tasman 
Drive, Sunnyvale, CA 94089; (408) 734- 
2700. 

— Laurie Flynn 



By Patrick Dryden 

Users of Novell's Netware or Network- 
OS from CBIS who like to have a few 
gigabytes of read-only data on-line can 
now share CD ROMs by using software 
shipping this week from CBIS Inc. 

The company is shipping both unbun- 
dled software that works with a variety of 
CD ROM hardware as well as its own 
turnkey CD ROM server. The $5,995 CD 
Server supports up to eight users and has 
drivers for Netware. Version 2. 1 X as well 
as the company's own peer-to-peer Net- 
work-OS. Version 6.3A. 

The 12-MHz 80286 tower includes 
one CD ROM drive with SCSI controller, 
expandable to seven internal drives. An 
expansion chassis for seven more drives is 
available. The CD Server stores data on 
600-megabyte discs in the ISO 9660 High 
Sierra format, according to CBIS. 

The CD Server accepts standard AT- 



bus network-interface boards for linking 
to Arcnet, Ethernet. Token Ring. Starlan, 
and other topologies with matching 
Net bios drivers. 

CD Connection is a package of 
unbundled software for users who already 
have CD ROM drives. The software 
includes DOS, CBIS DOS extensions for 
network sharing. CD drivers, and Micro- 
soft's CD Extension. CBIS said the 
software lets Netware and Network-OS 
users with their own CD drives set up a 
PC station as a file server for CD data. 

CD Connection with Netware support 
for one to eight users costs $895, and nine 
to 100 users is $1,595; Network-OS 
support for one to eight users costs $695, 
and nine to 100 users is $1,395. 

CBIS Inc., 5875 Peachtree Industrial 
Blvd.. Building 100, Suite 170, Norcross, 
GA 30092; (404) 446- 1332. 



Compact 
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FAX OArjt 




This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the WnrldPort 2496 T " portable 
fax and data modem. 

If vour business is like most, fax is a way of 
life The WoridPort 24% is the fax of life on 
the road. 

weighing less than 8 ounces, with batter)', il 
also runs on AC power and connects to KJI Is 
or optional acoustic couplers for public phone 



use anywhere Via Bell or (X3TT standards 
It even sends and receives fax and data 
messages unattended or while you run other 
applications. 

Suddenly, a laptop in the field is a full com- 
munications center. With up-to-lhe-minute 
incoming from your host. Overnight outgoing 
lo the branches. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide 



Gel the Worldl'ort 2496 It adds the power of 
your office to the portability of your laptop. 
And the advantages of a fax to the convenience 
of your desktop 

Call us today at 800-54 1 -0345 (in New York, 
516-261-0423) for more on the wbrldPort line 
and the dealer nearest vou. 



Touchoase Systems. Inc. 
160 Laurel Avenue 
Northpotl. NY 11768 
(516)261-0423 
Fax (516) 754-3491 
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DOS Connect Allows 
PC Users on Localtalk 
To Share Peripherals 

Localtalk networking vendor Shiva Corp. 
entered the wonderful world of DOS last 
week with the announcement of its first 
non-Mac peripheral-sharing product. 

Shiva's DOS Connect is a PC version 
of the company's Net Serial product for 
Macintosh computers. Like Net Serial, 
DOS Connect is software that allows PC 
users on a Localtalk network to share 
peripheral devices like modems, scan- 
ners, and fax devices. 

Also like Net Serial. DOS Connect can 
access Net Modem. Shiva's 2,400-bit-per- 
second Hayes-compatible modem that all 
attached Appletalk users can make use of. 
DOS Connect can also allow allow users 
to share a Hewlett-Packard Laserjet or 
serial printer over an Appletalk network. 

When running DOS Connect, a DOS 
chooser allows the networked PC to select 
either a Net Modem or Net Serial and 
network zone. A list of devices for that 
zone appears and the user makes his 
selection. 

The price of the new product hasn't 
been set, but will be released in the second 
quarter. 

Shiva Corp., 155 Second St.. Cam- 
bridge MA, 02 14 1 ; (6 1 7) 864-8500. 

— Jeff Angus 



We've Added 
New Features... 

. . .By Adding New Products. . . 




Checklt 



...Without Adding Cost. 

(A $200 Value -FREE!) 



Carbon Copy Plus is now bundled with Checklt™ 
and Mace Vaccine? 1 

Carbon Copy Plus, the leader in remote control software, 
is now better than ever. That's because we've bundled it with 
two new products that keep your PCs up and running and 
free from disaster. Between now and April 30, Carbon Copy 
Plus comes with Paul Mace Software's Mace Vaccine and 
Checklt from Touchstone Software. 

Carbon Copy Plus is already the most widely used software 
for remote training, product support, customer service and 
even remote product demonstrations. Working over ordinary 
phone lines, it allows a remote PC to gain complete control 
of a local PC, enabling two users to effectively share the 
same application program, keyboards, disks and screens. 

The best gets better! 

Mace Vaccine and Checklt take full advantage of Carbon 
Copy Plus' remote control features, allowing a remote user to 
dial into a host PC and perform remote troubleshooting and 
disaster prevention. 



Carbon Copy Plus is a trademark of Meridian Technology Mace Vaccine is 
a trademark of Paul Mace Software Checklt is a trademark of Touchstone 
Software, Inc All other products referenced are trademarks of their respecln/e 
companies 



Checklt describes the hardware and software components of 
remote IBM PCs and compatibles-including PS/2s and 386-based 
PCs. It tests for specific problems, runs performance bench- 
marks and provides detailed reports. 

Mace Vaccine is a memory-resident program that protects 
disks, programs and data against infection, tampering and 
wholesale destruction by computer viruses and other pro- 
grams such as "trojan horses" and "time bombs." 

Something for everyone! 

If you're not into remote service and support you can still 
use Carbon Copy Plus for remote PC access or "routine" 
communications functions such as file transfer and terminal 
emulation. And you can use Mace Vaccine and Checklt to 
analyze and protect your own PC. In either case, we think 
you'll like the value. 



Carbon 
Com 



MERIDIAN TECHNOLOGY INC Mill 

A SUBSIDIARY OF MICROCOM 

7 Corporate Park Suite 100 Irvine. CA 92714 (714) 261-1199 



Copy 
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■ OS/2 LANs 



Microsoft's OS/2 LAN Manager Helps 
Users Migrate From DOS-Based PCs 

More Complete Than MS-Net, It Offers Important Multiuser Services 



By Aaron brinnir 



OS/2 

AXS 



By creating solu- 
tions that connect 
OS/2 and DOS, 
vendors provide a 
migration path 
from DOS to 
OS/2. If users discover enough 
products that support both, they 
can introduce OS/2 at a pace of 
their own choosing, rather than 
face an all-or-nothing choice. 

Networks will play a critical 
role in this migration; LANs 
that support both DOS and 
OS/2 give access to some OS/2 
services without forcing an all- 
at-once switch and provide new 
applications that stand-alone 
OS/2 machines can't. 

The first OS/2 application to 
ship in volume, in fact, is a 
network operating system: Mi- 
crosoft's OS/2 LAN Manager. 

NETWORK OPERATING SYSTEM FOR 

OS/2. The best way to under- 
stand LAN Manager is to think 
of it as MS-Net — Microsoft's 
basic networking operating sys- 
tem for DOS-based PCs — for 
OS/2. 

LAN Manager is a bare- 
bones network operating system 
(NOS) for OS/2-based comput- 
ers, providing important ser- 
vices including multiuser file 
and print service, security, net- 
work management, and a simple 
user interface. LAN Manager is 
much more complete than MS- 



Net. Microsoft has had time to 
learn from the MS-Net's short- 
comings while having the more 
powerful OS/2 platform on 
which to build as well as a 
codevelopment agreement with 
network expert 3Com. 

LAN Manager, like MS-Net, 
is not a true end-user product. 
It's sold to OEMs who sell it as 
their own. Vendors, such as 
IBM and 3Com, are using LAN 
Manager as the basis for their 
NOS offerings. 

Microsoft and 3Com believe 
LAN Manager is an OS/2 net- 
working standard and its appli- 
cations programming interfaces 
(APIs) provide the standard 
platform upon which software 
developers should write pro- 
grams. And the APIs may be 
standards, though not necessar- 
ily in the way the companies 
originally planned. 

LAN MANAGER FEATURES. LAN 

Manager, like most NOSes, has 
two basic pieces: the redirector, 
which Tits in each workstation 
PC, and the server, which fits in 
the server PC. Since LAN Man- 
ager servers are non-dedicated 
(workstations can be servers and 
vice versa), the two pieces are 
often combined in the same 
machine. 

The redirector is the worksta- 
tion's window onto the network. 
It intercepts messages from the 
NOS or program and sends 
them over the network or passes 



them to OS/2. It also provides 
several network services, includ- 
ing the starting and stopping of 
network operation, configura- 
tion of a workstation's use of 
network resources, sending mes- 
sages, and logging errors. 

The server portion is the 
heart of LAN Manager. It per- 
forms the basic NOS functions, 
including file, printer, and seri- 
al- and parallel-port sharing, 
scheduling, remote administra- 
tion, central log-on validation, 
and security. The server fulfills 
requests from redirectors 
throughout the network by re- 
ceiving their commands and 
returning required data or ser- 
vices. 

Both the server and the re- 
director run as programs under 

OS/2. 

LAN Manager uses a win- 
dowing interface patterned on 
Microsoft Windows. Unlike 
Windows, which is graphics- 
based, LAN Manager uses char- 
acter-based graphics. 

LAN Manager's windowing 
interface is compatible with 
IBM's Systems Applications Ar- 
chitecture (SAA), a program- 
ming standard IBM is promot- 
ing to integrate its various com- 
puters. 

The user interface makes it 
easier for users to access net- 
work resources. Without win- 
dows, network operating sys- 
tems have been a complicated 
jumble of obscure commands 



Emerald Ships LAN Tape Backup Server 



By Scott Mace 

A product that allows shared 
tape-backup service for Netware 
LANs has begun shipping from 
Emerald Systems. 

The Tape Backup Server, 
which operates as a value-added 
processor, operates with Emer- 
ald's Vast Device, a 2.2-gigabyte 
tape-backup subsystem with er- 
ror-correcting code. 

As the number of users on a 
LAN increases, many assume 
responsibility for managing 
their own network data, Emer- 
ald Systems officials said. Much 
of this data is stored to local 
disks and excluded from routine 
system backups. Using the Tape 
Backup Server, any user on a 
LAN can initiate a backup of 
local workgroup data as well as 
file server data and then store 
this data on a single Vast Device 
8mm cassette. 

The Vast Device can reside 
on a Netware file server or Net- 
ware bridge. When running un- 
der Netware 2.1, the Tape 
Backup Server accepts files and 
directories specified by the user, 
checks the availability of the 

INFOWORLD 



backup device, and then com- 
pletes a backup. 

The Tape Backup Server's 
EmQ software lets users either 
queue up backup requests until 
the tape unit is ready or try the 
backup request later, said Mi- 
chael Harris, Emerald Systems 
director of product marketing. 

The Tape Backup Server, 
including the Vast Device and 
EmQ application kit, sells for 
$9,490. EmQ includes software, 
1 0 Vast cassettes in 2.2-gigabyte 
capacities, two user manuals, 
and a cassette storage cube. Sold 
as an upgrade for existing Vast 
users, EmQ sells for $ 1 .495. 

Emerald has also begun ship- 
ping a $395 software package 
that manages data-backup ses- 
sions on a local area network. 

Emlib references backup 
tapes automatically, so the back- 
up administrator is no longer 
required to manually locate tape 
cartridges and save-sets prior to 
restoring data files. 

Emlib uses a Windows-based 
interface to make restore func- 
tions easy to learn, initiate, and 
control. Emerald Systems said. 
It maintains a tape-backup li- 



brary on disk to find files 
quickly. Emlib supports server 
and local disk restore, enabling 
recovery of LAN data to the 
user's local hard disk. 

A View File option lets users 
view files from the tape before 
restoring them. Emlib also re- 
stores to an alternate directory 
or server and enables file resto- 
ration without overwriting exist- 
ing data. 

A tree structure of all files 
and directories that exist in the 
backup database are displayed 
on-screen for the user's point- 
and-shoot selection. 

Used in conjunction with 
Emsave software. Emlib's data- 
base library is updated automat- 
ically and continually from pre- 
recorded backup sessions. 

Emlib is designed to work 
with the Vast Device under 
Netware 2. IX. Configured ex- 
ternally, it is PC AT and MCA 
compatible and comes with a 
Microsoft Windows run-time 
module. 

Emerald Systems Corp.. 
4757 Morena Blvd.. San Diego. 
CA 921 17; (800) 553-4030, Ext. 
7600. 
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The redirector is the workstation's window on the LAN; the server is 
the LAN Manager's heart, performing basic network functions. 



and batch files. LAN Manager's 
user interface is consistent and 
intuitive, providing users easy- 
to-understand choices and help 
facilities. 

OS/2's capability to support 
virtual devices allows LAN 
Manager's user interface to be 
sent throughout the network to 
other keyboard-mouse-screen 
combinations, providing the ba- 
sis for remote administration. 

REMOTE SERVICES. Because LAN 
Manager extends OS/2's virtual 
device support, practically ev- 
erything done on a local OS/2 
PC can be done remotely, trans- 
parent to the user. 

As with DOS-based network 
operating systems, basic file 
snaring is done with logical 
drives. Users map their virtual 
drives to drives on various file 
servers. Thus, files on the server 
appear and execute as if local. 
Files are protected with various 
types of concurrency control 
and security, as set up by the 
network administrator. This 
prevents the corruption of data 
that may occur when two users 
access the same file simulta- 
neously. 

Printer sharing is done with 
virtual printer ports in the same 
way. Print queuing and spooling 
let users send their print jobs 
even if a printer is busy. Sharing 



any other port devices — such as 
modems, scanners, and plotters 
— works in the same way, 
because LAN Manager simply 
extends OS/2's virtual device 
support. Device sharing can be 
made automatic at start-up or 
done on the fly through the 
windowing user interface. 

Another remote service of 
LAN Manager is the Net Run 
command. It enables worksta- 
tions to execute programs that 
sit on remote machines. Users 
can off-load compiles, backups, 
indexing, and other processor- 
intensive tasks to different ma- 
chines on the network. Users 
send their compiles to the server 
and work on something else 
while the server does the work. 
Or, a remote administrator uses 
Net Run to invoke the server 
command interpreter, providing 
a remote console interface 
across the network. This gives 
administrators the ability to 
configure a PC from anywhere 
on the network. Access to the 
Net Run utility is controlled by 
the network administrator, pre- 
venting user abuse. 

Aaron Brenner is editor of LAN 
Magazine. His book, OS/2 
LANs, 'Aaron Brenner, is avail- 
able from Telecom Library, New 
York, (800) LIB-RARY, for 
$19.95. 



Compuserve and Softswitch Announce 
An Interconnection Facility for Infoplex 



Compuserve Inc. and Softswitch 
Inc. announced last week the 
availability of the Compuserve 
Softswitch Interconnection Fa- 
cility, which will allow users of 
Infoplex — Compuserve's busi- 
ness electronic mail system — to 
exchange messages and files 
with private in-house mail sys- 
tems. 

Softswitch produces gateway 
software for mail systems, in- 
cluding IBM's PROFS, Wang's 
Office, and DEC's All-in-One. 
The Softswitch software pro- 
vides transparent address trans- 



lation as well as message for- 
matting and transmission. 

The Softswitch translation 
module resides on the Compu- 
serve host computer and is 
available as a standard feature 
for Infoplex customers, accord- 
ing to Bill Cason, vice president 
of operations at Softswitch. 

The Softswitch Interconnec- 
tion Facility supplements exist- 
ing Compuserve interconnec- 
tions with MCI Mail and IBM 
PROFS, as well as telex and fax 
links. 

— Yvonne Lee 
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Users Still Wait for Solid OS/2 Products 



l tlf tan 



By Peggy Watt 

While vendors parade pro- 
totype OS/2 applica- 
tions in trade shows and 
road shows, users have 
not yet been convinced that the 
vapor is solidifying. 

"I feel a little like Mom and 
Dad on Christmas Eve who 
bought a box that says 'some 
assembly required,' but there 
weren't any assembly instruc- 
tions," said Robert Holmes, 
computer technology evaluation 
analyst for Southern California 
Gas in Los Angeles. He said he 
wants to see Microsoft and IBM 
smooth some of the rough edges 
of OS/2, such as filling in the 
lack of OS/2 printer drivers. 

Printer drivers are coming, 
including Postscript support and 
a generic driver under develop- 
ment by Bauer Enterprises of 
San Jose, California, said both 
Microsoft and IBM. 

"I expect that printer drivers 
for other vendors' hardware will 



IBM Kicks Off 
13-CityTour 
To Push OS/2 



An updated Super- 
project Expert/2 from 
Computer Associates 
is among the products 
showcased at IBM's 1 3-city 
PS/2 forum for corporate 
customers. The tour kicked 
off in Raleigh. North Caroli- 
na, this week and will run 
through July. 

Fourteen independent 
software vendors (lSVs) will 
be touring with IBM to tout 
OS/2 and the PS/2 platform 
to PC professionals and us- 
ers. 

Other participants in- 
volved are Advanced Busi- 
ness Microsystems Inc.. 
Aldus Corp., Ashton-Tate, 
Borland International Inc.. 
California Software Prod- 
ucts Inc.. Computer Asso- 
ciates International Inc., 
Intelligent Environments, 
Lotus Development Corp., 
Micrografx Inc., Microsoft 
Corp., Symantec Corp., 
Word Perfect Corp.. and 
Zsoft Corp. 

Superproject Expert/2 is 
one of the several shipping 
products participating in the 
IBM parade, though it runs 
only under the character- 
based OS/2 1.1. 

New features include 
OS/2 network support and 
cost/schedule status report 
fields. 

A Presentation Manager 
version is also in develop- 
ment. 



be available well before Christ- 
mas," said John Soyring, man- 
ager of IBM's Austin Program- 
ming Center for the entry sys- 
tems division. 

For the most part, corporate 
buyers say they are watching the 
applications trickle out but ex- 
pect to wait. 

"It's not enough to have one 
database or one spreadsheet for 
OS/2 Presentation Manager," 
said Leslie Bering, assistant vice 
president for advanced technol- 
ogy, microcomputer technology 
systems group. Banker's Trust, 
in New York. "I think it's 
realistic to look at mid- 1990 for 
a critical mass of good Presenta- 
tion Manager applications." 

Both Microsoft and IBM 
have retreated from their claim 
that 1 ,000 applications would be 
out in 1988. Mark Mackaman, 
Microsoft's OS/2 product mar- 
keting manager, now puts the 
number at 370 shipping and 
"more than 850" OS/2 applica- 
tions announced. Any estimate 
includes a heavy share of verti- 
cal-market packages and ports 
that run under OS/2 but take 
advantage of none of its features, 
notably multithreading. 

Borland International's Side- 
kick Plus was the first Presenta- 
tion Manager product to ship, 



released with OS/2 1.1 last 
November. Recently joining the 
short rolls of shipping Presenta- 
tion Manager products is De- 
signer 2.0 from Micrografx. 
Current users of the DOS prod- 
uct get the $695 product free. 

To counter Xerox's Comdex 
preview of Ventura Publisher 
for Presentation Manager, Aldus 
Corp. revealed last week details 
of its product, which has been 
showcased since last year and is 
scheduled to ship in the third 
quarter. Aldus said its imple- 
mentation will support OS/2's 
multithreading for true multi- 
tasking and supports simulta- 
neous work on multiple 
publications. Aldus will give 
DOS-version users $95 upgrades 
to the $795 OS/2 version. 

Several vendors, including 
Lenanne Advanced Products 
with the Describe text editor and 
Caseworks with Case PM, are 
already shipping prerelease ver- 
sions, often to other developers, 
with promises of free updates to 
the commercial releases later 
this year. The Describe prere- 
lease version is for OS/2 1.0, but 
the shipping version will run 
under Presentation Manager 
when it is released in the third 
quarter, said Clif Whalen, 
See OS/2, Page 24 
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The updated Arts & Letters Editor shown at NCGA provides new 
conversion features and more drawing capabilities. 

PM Product Unveiled 
By Computer Support 

Company Also Unveils Arts & Letters Update 



By Bob Pouting 

PHILADELPHIA — Computer 
Support Corp. previewed last 
week a Presentation Manager 
product and unveiled an update 
of its Arts & Letters Editor 
illustration program for Win- 
dows that expands its high-end 



Cyco PM Lets DOS Programs Retain PM Interface 



By Stuart J. Johnston 

A Dutch company recently un- 
veiled a tool that ports Presenta- 
tion Manager applications di- 
rectly to DOS and is working on 
similar support for Macintosh 
and Sun platforms. 

Cyco International built the 
tool, called Cyco PM, for inter- 
nal use but may market it 
because of interest from other 
developers at spring Comdex. 

"We were overwhelmed by 
the interest," said Vincent 
Everts, Cyco's president. The 
tool lets programs keep PM's 



graphical interface and multi- 
threaded capabilities but run 
under DOS, bypassing Micro- 
soft Windows. Many developers 
prefer working in OS/2's larger 
memory and multiple threads, 
but want to port applications to 
other environments. 

To port to DOS, developers 
simply Unk their code with 
Cyco's library to create a run- 
time application with Presenta- 
tion Manager's look and feel. 

"Cyco PM is an implementa- 
tion of more than 85 percent of 
the Presentation Manager API 
calls on DOS," Everts said. Cyco 




Cyco PM created this version of Automanager running under DOS 
with Presentation Manager like graphics and multithreading. 



develops and markets AutoCad 
utilities and The Flying Dutch- 
man, a high-speed file transfer 
product. Cyco demonstrated a 
version of its Automanager, an 
AutoCad drawing browser, that 
was developed under PM and 
then ported to DOS. It retains 
the resizable windows and exe- 
cution of multiple threads. 

Cyco PM does not complete- 
ly eliminate the need to recode 
for Presentation Manager, be- 
cause it ports only its API and 
not that of OS/2, Everts said. Its 
system scheduler intercepts the 
system's clock interrupts to sup- 
port multiple thread execution 
under DOS, similar to Quarter- 
deck Office Systems' Desqview. 

The current version cannot 
run more than one program at a 
time, and it cannot overcome 
DOS' 640K memory barrier. 
"It's not an operating system 
yet," Everts said. "We'd have to 
do more work, adding support 
for expanded and extended me- 
mory." Applications take more 
memory under DOS than OS/2 
but less than under Windows, he 
added. 

Cyco also plans to finish this 
year a version of Cyco PM that 
ports from Presentation Manag- 
er to the Macintosh, and do a 
Sun version in 1990, Everts said. 

Cyco International, 1908 
Cliff Valley Way, Atlanta, GA 
30329; (404) 634-3302. 



capabilities. 

Shown at the National Com- 
puter Graphics Association 
(NCGA) Expo here, the PM 
version of the Arts & Letters 
Composer, which manipulates 
object-oriented clip art but lacks 
the Editor's freehand graphics 
capabilities, is scheduled to ship 
later this summer. A Presenta- 
tion Manager version of the Arts 
& Letters Editor will follow this 
fall. 

Arts & Letters Editor 2.0 has 
a new auto-trace feature to 
convert scanned bit-map images 
into object-oriented drawings. 
It can fit text to user-defined 
curves and do spot and process 
color separations. The update 
supports more line and pen 
styles and widths, and round, 
beveled, or mitered line endings. 

"We've made it more useful 
to the entire spectrum of our 
users," who range from clip-art 
users to graphics artists, said Bill 
Anderton. Computer Support's 
special projects director. 

The program has new image- 
editing features, such as a blend 
tool that transforms shapes and 
simulates an airbrush. 

A utility converts encapsulat- 
ed Postscript files, giving users 
access to Postscript clip-art li- 
braries from either DOS or 
Macintosh systems. It also sup- 
ports high-resolution TIFF files 
and direct SCODL output for 
Agfa Matrix film recorders. 

Arts & Letters runs under 
Microsoft Windows and re- 
quires 640K of RAM. The new 
version, scheduled to ship next 
month, will include a library of 
more than 1,500 clip-art draw- 
ings and 46 display fonts. The 
program costs $695, with $50 
updates for current users. 

Computer Support Corp., 
15926 Midway Road, Dallas, 
TX 75244; (214) 661-8960. 
(More NCGA news on Page 18.) 
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irt of persuasion. 



Today having a good idea isn't good enough. 

You also have to convince 
other people it's a good idea. 
And nothing gives your ideas 
more power and impact than 
DRAW APPLAUSE™ from 
Ashton-Tate® 

It's the state-of-the-art 
presentation tool for IBM's PS/2 family and 
other 286-386 based computer systems. 
Because its amazing array of graphics capabili- 
ties takes you far beyond conventional business 
charts. Tb a whole new level of persuasion. 

DRAW APPLAUSE lets you integrate 
graphics, text and data. Quickly and easily 
Tb produce dynamic overheads. Impactful full- 
color slides. Impressive printed documents. 
Everything you need to create winning 

presentations. 

Maybe that's why it 
was rated a "Best Buy" in APPLAUSE 
the October 1988 issue of 
PC World 

DRAW APPLAUSE 
transforms dull numbers 
into powerful charts and 
graphs. At the touch of a 
key or the click of a mouse. 
It also lets you integrate text and graphics in 
seconds. And you can quickly change typefaces, 
type sizes, and colors to create the exact visual 
effect you want. 
DRAW APPLAUSE also gives you a ready- 



to-use library of professionally-drawn, full color 
pictures and graphics images. Everything from 
a house to a hamburger. 

Easy-to-use drawing tools allow you to cus- 
tomize charts and graphs. Or create your own 
original images. And bring them to life with a 
choice of over sixteen million colors. 

DRAW APPLAUSE can also draw on other 
programs for input. Like Ashton-Tate's dBASE® 
software and PRESENTATION PACK™ You can 
even import DIF and CGM files. 

DRAW APPLAUSE lets you project the most 
polished professional image possible. With 
35mm color slides, overheads or hard copy you 
can produce yourself. Or we can process and 
ship to you All that's required is a modem and 
our Ashton-Tate Graphics Service™ 

For a free self-rwLning demo* or information 
about the Ashton-Tate Graphics Service, just 
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call 1-800-437-4329, ext. 0210.** 
DRAW APPLAUSE from Ashton-Tate. 
When it comes to persuasive presentations, 

it deserves a standing ovation. 

.A ASHTONTATE* 



•Requires EGA/VGA Color Monitor 1 ' In Colorado call (303) 749-4900. exl 0210 Trademarks/owner: DRAW APPLAUSE. dBASE. PRESENTATION PACK. Ashton-Tate Graphics Service, 
Ashton-Tate. AshtonTate Logo/AshtonTate Corporation Other product names used herein are lor identification purposes only and may be trademarks ot thar respective companies 

©1989 Ashton-Tate Corporation All rights reserved. 
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Time Arts Adds 
Enhancements 
For Animation 



By Bob Ponting 

PHILADELPHIA — Adding features 
across its product line, Time Arts Inc. 
showed at the National Computer Graph- 
ics Association (NCGA) Exposition here 
last week enhanced versions of its solid 
modeling and animation package and its 
high-end PC paint program, as well as a 
prototype of the paint package for the 
Macintosh. 

Version 3.2 of the Crystal 3-D model- 
ing and animation package, which is 
designed to render CAD models and 
create photo-realistic animation, sup- 
ports page turns and rolls, motion blur, 
and such special effects as soft-edged 
shadows and variable-density fog. 

Version 3.2 of Crystal also supports 
Phong and Gouraud shading, specular 
highlights, modeling tools, and a selection 
of surface textures. 

The update costs $12,000 and is 
available now, with a modeler and 
animator, which are sold separately for 
$5,000 and $7,000, respectively, accord- 
ing to the company. 

Time Arts also showed a prototype of 
Crystal 3-D 3.5, which will include spline 
surfaces and can automatically transform 
objects during animation. It is scheduled 
to ship this summer, according to Laura 
Malone, a spokeswoman for Time Arts. 




Time Arts Is updating its Crystal 3-D modeling and animation package across several 
platforms, enhancing its modeling and animation features to provide such photo- 
realistic effects as motion blur, soft shadows, and variable-density fog. 



Also shown was a new version of 
Lumena/Vista for the Truevision AT- 
Vista graphics card, touted as the only 
paint program that supports the mid- 
priced 2-megabyte AT-Vista board. It 
also uses the AT-Vista board's color look- 
up tables to provide new gamma adjust- 
ment tools to enhance contrast between 
darker colors, according to Malone. 

The product still costs $2,500, with 
$200 upgrades for current users, Malone 
said. 

Time Arts also previewed a prototype 
of Lumena for the Macintosh. The 



package supports 32-bit color and runs 
with Truevision's Nu-Vista graphics 
adapter, according to the company. The 
version of Lumena shown last week used 
the same user interface as Lumena on the 
PC, but the finished product will have a 
standard Macintosh interface when it 
ships in the third quarter, according to 
Malone. Lumena for the Macintosh will 
cost less than the PC version, but the 
exact price of the package has not been 
set, Malone said. 

Time Arts Inc., 3436 Mendocino Ave.. 
Santa Rosa, CA 95403; (707) 576-7731. 



Ithaca Updates Hoops 
Development Tools 
For Varied Platforms 

PHILADELPHIA — Making its 3-D 
graphics development system available 
across the spectrum of design platforms, 
Ithaca Software announced at the Nation- 
al Computer Graphics Association 
(NCGA) Exposition here last week new 
versions of the Hoops subroutine library 
for OS/2 Presentation Manager, Apollo, 
Hewlett-Packard, and Silicon Graphics 
workstations, and DEC Windows under 
both Ultrix and VMS. 

Hoops is a library of object-oriented 
graphics development tools for building 
interactive 2-D and 3-D graphics applica- 
tions. Already available for the Mac, Sun 
workstations, and PCs running DOS, the 
new versions will make it easier for 
developers to move sophisticated graph- 
ics applications to desktop workstations. 

The Hoops library is written in C and 
can be called from programs in C or 
Fortran. It supports 3-D shading with 
multiple light sources, multiple windows 
and interactive input, and is compatible 
with Presentation Manager, X Window, 
DEC Windows, and other window man- 
agers. 

The OS/2 version is scheduled to ship 
this summer and costs $725. The new 
versions for Apollo, HP, and Silicon 
Graphics workstations, and DEC VMS 
and Ultrix are scheduled to ship in May 
and will cost $3,450 each. 

Ithaca Software, 902 W. Seneca St., 
Ithaca, NY 14850; (607) 273-3690. 

— Bob Porting 



United We 
S 





SmartWare' is probably the most complete 
software system ever to set foot in the mar- 
ketplace. It includes a full range of office pro- 
ductivity tools, from spreadsheet analysis, 
word processor and data base management 
to business graphics, 
,ind communications. 

Each module is 
completely integrat- 
ed for easy data trans- 
fer from one to the 
next. Smart lets you create customer applica- 
tions that can actually jump between modules. 
In fact, you can transform a worksheet into a 
3-D pie chart, paste it into a document to 
illustrate your point, and send the document, 
via modem, to the home office. And every 
SmartWare module comes Network Ready 
with automatic File or Record-Locking, so 
you can begin sharing data on a Local Area 
Network right away. 

Call your Smart representative about the 
SmartWare package today. Or, if you're only 
interested in single modules, take a stroll 
across the page. 




Software. Inc SmartWare i* a registered trademark of Informix Software 
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Users Praise 
Lotus Magellan 
Upon Shipment 

by EdScanniu. 

Lotus Development Corp. shipped Ma- 
gellan last week to users who are generally 
pleased with the program and say it didn't 
give them the problems typical of DOS- 
shell hard disk managers. 

Complaints about programs such as 
Magellan — which also helps users find, 
view, and link associated information — 
concern the difficulty of installing and 
maintaining them for novices. Early users 
said Magellan presented little difficulty . 

"It's pretty easy to set up; it virtually 
configures itself," said Nigel Chubb, 
technology manager for Canada Post 
Corp., in Ottawa, Canada. "Normally, 
I'm not a fan of stuff where I can do things 
quicker myself with a few commands, but 
Magellan is one I'll probably stick with." 

"It isn't as difficult as other DOS shells 
and utilities I have used that are difficult 
to maintain across multiple platforms. 
Magellan is pretty transparent," said 
Colin Mackenzie, a micro manager with 
New England Telephone Inc. 

Users praised the program's Viewer 
mode, which lets them browse through 
multiple files without having to load 
them individually, and its capability to 
"launch" or load applications without 
exiting Magellan. Users were also im- 
pressed with the time-saving capability to 




58z BUDPLAN.DOC 
57z B9F0RCST.UK1 



IB* S393.UH 



tU BJB8.DBC 
37z S8.LTK 
28x LOTUSC.PBK 
ZBx S8.LTR 
&/. S7.LTB 
58z S138.LTB 
5Sz S19.LTR 
53'/ LEE3.DBD 
53* S167.A86 
52z S229.LTR 
52z S282.LTR 
56-z IEE2.DBD 
59z SI 6') (100 
ttX S55.LTB 
19z S58 .Lni 
19z LEE.DBD 
19z S2 19.LTB 

■■■ 



Date: lion. 20 Jim 1988 9:39 edt 

pu-Z 

To: juilson 

Subject: (EE 'IT-rrH Process 



Despite the fact that ue're only half mg throu g h the ye ar 
beginninij to think .ihiint the process for WT'lf 'i for 

I think ue will all be better served by beginning early this 
will be able to work in the various activities before things 
busy toward the end of the year 

I've asked the Flna > nt to send the various I t i i 

the 1-2-3 leaplale for Ike maicri, the Manuscript te»plate 
for the actual doriment. uhich has several tables 'hotlinked 
1-2-3 spreadsheet direi I ly to you They should be co»ing i 
ueek . 

llhen you gel then, let we know. I'd like to sit doun a go 
I have planned in the uay of special proaotions for nexMjej 
don't think they'll be too nuch »re than th is year's 
. LTB 



-n-j-rz— i — F3 — t-m — I — re — i—re— 1 — r? — i — fb— i— « — r" 9- 

Help | Copy | Delete | Print | G«ther | Sort | Uunch Zoo. | Explore Quit 



Magellan's disk organizer features provide a search-and-view capability that lets 
users choose a file on a split screen and view it in its native format on another. 



collect and consolidate in one file infor- 
mation stored in many. 

One user said he downloads data from 
a Digital Equipment Corp. VAX to a PC 
and, with Magellan, grabs parts of the 
files to plug into a Lotus spreadsheet. 

"I can go inside Symphony or Dbase, 
grab hunks of data I'm interested in, and 
build an ASCII Hie and send that through 
the VAX," said Danny Ertlejack, a 
mechanical engineer with Dow Chemical 
USA Inc. 

While some users reported minor 
problems, such as slow movement over 



single subdirectories, the only major 
concern to two users was lack of security. 
While Lotus does not recommend run- 
ning Magellan on networks, several users 
said they think Magellan could be used to 
reach unprotected files on a host system. 

"Because it is designed to look at any 
file in any configuration, it gives people 
the ability to go into someone else's files 
on a mainframe, which aren't all protect- 
ed." Mackenzie said. 

Lotus Development Corp. 55 Cam- 
bridge Parkway, Cambridge. MA 02142; 
(617)577-8500. 



Report Writer From 
Data Access Will 
Generate SQL Code 

A report writer that generates modifiable 
SQL code is being developed by Data 
Access Corp. for release later this year. 

SQL/Report Writer will access data 
directly from Dataflex. WkS. Dbase, 
DIF, Sylk, and ASCII files, said Stephen 
Meeley, product manager. He said it will 
also import data directly from non- 
Dataflex file formats into Dataflex and 
export to a variety of formats, including 
Microsoft Word, Word Perfect, and 
MicroPro's Wordstar. 

Users create multifile relational re- 
ports by choosing from pull-down and 
pop-up menus, Meeley said. Once com- 
mands are generated, the SQL program 
can be modified using either SQL or the 
report writer. 

Report headers, footers, subtitles, and 
subtotals are created in SQL/Report 
Writer's built-in editor, which also allows 
easy resizing and moving of columns. It 
permits up to nine break levels per report, 
with subheaders and subtotal sections 
allowed for each level. Users can also 
format each field for case, currency, 
round, fill, zero suppress, or leading 
blanks. 

SQL/Report Writer will run on PC 
compatibles with 640k of RAM and 2'/j 
megabytes of disk storage, and it supports 
a mouse. Pricing for the product has yet 
to be announced. 

Data Access Corp.. 14000 S.W. 119th 
Ave., Miami. FL 33186; (305) 238-00 1 2. 

— Scott Mace 




SmartWare is the only integrated software 
system with individual modules tough enough 
to stand toe-to-toe with any standalone. 

And SmartWare wasn't designed around a 
single application, like a spreadsheet or a 
database. Instead, each SmartWare module 
has its own dedicated file structure. 

What's more, Smart's Project Processing is 
an easy-to-use, built-in application development 
language. With Smart, you don't have to be an 
expert programmer to develop sophisticated 
applications. 

Make tracks to your local dealer for more 
information about Smart Software systems, 
or call 1-800-331-1763 ext. 3800, and we'll 
send you a free demonstration diskette and 
the name of your nearest authorized SmartWare 
dealer. (In Kansas or Alaska, call 1-913-492- 
3800. In Canada, call 1-800-387-7872.) 

But hurry. This offer won't stand forever. 



SmartWare 



As the PC industry moves rapidly toward graphical environments, you're 
faced with a crucial decision: To choose the graphical spreadsheet that's 
emerging as the industry standard. Or to continue trusting a character-based 
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standard that can only take you so far. To help you decide, call for a free, fully functional Working 
Model of Microsoft* Excel for Windows: (800) 541-1261, Dept. J38. Remember, we're not saying 
it's an easy decision. Just an inevitable one. 

Microsoft 
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Exporter Links Micro Project Manager to Mainframe Wares 



ByJeffAnqls 

Beta users of the Time Line to Artemis 
Exporter, which shipped last week, say 
the micro/mainframe project manager 
link utility gives them capabilities that 
either product alone would be hard- 
pressed to provide. 

The $195 product was announced a 
year ago as a joint project of Symantec 
Corp. and Metier Management Systems. 
The Exporter lets users move files be- 
tween Symantec's DOS-based Time Line 



and Metier's Artemis in either the PC, 
mini-, or mainframe versions. (See "Sy- 
mantec, Metier Unveil Link Between 
Products," April 25, 1988, Page 17.) 

"We use Time Line to plan individual 
projects and upload them to Artemis 
7000 on a VAX to do a summation and 
check for resource conflicts," said Bob 
Petrie, a section manager at the Jet 
Propulsion Lab (J PL) of Pasadena, Cali- 
fornia. Petrie said the capability to link 
the projects to check the dependency 
network is absolutely crucial, and Time 



Line would have a hard time dealing with 
the tens of thousands of interrelated tasks. 
Artemis could do it alone, but individual 
project managers are more productive in 
Time Line. Linking the two is no problem 
at JPL because the laboratory doesn't 
endorse any single product. 

"I'm tickled pink with Time Line as a 
tool — especially now with the Export- 
er," Petrie said. 

Gil Denn, an automation officer for 
the U.S. Army's Aberdeen Proving 
Ground, in Aberdeen, Maryland, uses the 



Exporter because testing schedules are so 
complex they couldn't use a microcom- 
puter platform. But cost considerations 
sent him to micros to develop individual 
projects, and while his group found 
Artemis' S perry-compatible mainframe 
version cost-effective, they found Time 
Line a cheaper micro alternative than 
Artemis' PC version. 

"We test everything from machine 
guns to mess kits, and resource leveling 
between projects becomes critical," Denn 
said. His group charts out multiple 
scenarios and then chooses, he said. 

Symantec Corp., 10201 Torre Ave., 
Cupertino, CA 95014; (408) 253-9600. 

Metier Management Systems, 2900 N. 
Loop W., Suite 1300, Houston, TX 
77092; (7 13) 956-7511. 



Zenographics Shows 
Update of Its Mirage 
Charting Software 

PHILADELPHIA — Zenographics Inc. 
demonstrated at the National Computer 
Graphics Association Expo here last week 
a new version of its vector-based charting 
package with support for 24-bit color and 
high-resolution bit-mapped images. 

Mirage, Version 5.2 includes Zeno- 
graphics' new Soft-Rip technology for 
imaging to high-res output devices in 24- 
bit color, providing 16.7 million colors. It 
drives film recorders, color printers, and 
laser printers at device resolution and is 
faster than the previous version. 

Mirage also supports import and 
export of Truevision Targa files and color 
TIFF bit maps. Users can merge scanned 
or captured video images with Mirage's 
object-oriented charts. 

Mirage includes Bitstream's Fontware 
and 1 3 LaserWriter-compatible Bitstream 
font outlines. Mirage scales fonts, provid- 
ing screen preview for Postscript printers. 

Mirage 5.2 is scheduled to ship at the 
end of May and will cost $1,495. Updates 
cost $295 and are free to users who 
acquired the product after January 1 5. 

Zenographics Inc., 19752 MacArthur 
Blvd., Suite 250, Irvine, CA 92715-9976; 
(714) 851-2266. 

— Bob Poming 



OS/2 

Continued From Page 17 



Lenanne's president 

MDBS also plans to ship this summer 
a prerelease package of its Object 1 
application development system for Pre- 
sentation Manager in a development kit, 
including training. "We've also seen a lot 
of interest in Object 1 as a prototyping 
tool for PM applications," said Bryan 
Schafer, product manager. 

Developing for OS/2 is no breeze, said 
Joel Diamond, a Windows and Presenta- 
tion Manager consultant and spokesman 
for Polaris Software, which is developing 
a PM version of the personal information 
manager Packrat. "Last Comdex, we saw 
OS/2 developers demoing multitasking," 
he said. "Here, we're seeing them 
demoing the look and feel of PM. Next 
Comdex, we should see fully functional 
PM applications." 

— Stuart J. Johnston also contributed to 
this report. 




Now you can produce 
precise, high quality 
plots without the wait 
required by pen plotters or 
PC-based emulations. 
Pacific Data's Plotter in a 
Cartridge is the newest and 
fastest way to emulate HPGL 
on your laser printer. In fact, 
it's as much as 100 times faster! 
Complex engineering or 
Emulation for HP's architectural plots taking 10 
Userjet Sen* II ^ 2Q ttdtnagB on a plotter can 

be completed within 10 seconds! Crucial when 
multiple revisions and check plots are needed. 




But there's more to Plotter in a Cartridge than 
speed. In addition to standard pen plotter 
features, Plotter in a Cartridge enables you to 
define 20 pens and 48 widths, automatically 
scales to fit envelopes, letter and legal size 
paper and improves resolution to 1/300 inch. 
And, you can produce up to 99 quality copies 
and use virtually any media source. 

Because the cartridge plugs right into your 
printer, you can plot directly from CAD/CAM, 
engineering, or graphics software. 

Plotter in a Cartridge combines 
plotter precision with laser speed. 



PACIFIC 

DATA PRODUCTS 

6404 Nancy Ridge Drive, San Diego, California 92121 
Tel: (619) 552-0880, Fax: (619) 552-0889 

Pacific Data Euro, Ltd., Europe Mitsui Computer Ltd., Australia Pacific Technology, Singapore 

Tel: (44-0734) 391222, Fax: (44-0734) 393871 Tel: 61 02 452 0452, Fax: 61 02 452 0481 Tel: 2615609, 2654888, Fax: 2640371 

Plctfter in a Ortrtdgv is an unregistered trademark of Pacific Data Products. Inc HPCL and LaserJet Serin II are registered trademarks of Hewlett -Packard Copyright 1989 Pacific Data Products 
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Epson's Equity 386/20 features zero-wait-state processing, a 
page/interleave memory architecture and shadow RAM. 



Tandon to Offer 33-MHz 
386, Pac 386SX System 

Loads ROM Commands Into Shadow RAM 



APRIL 2-4, 1 989 



Epson Unveils 
20-MHz 80386 
Equity System 

By Yvonne Lee 

Epson America Inc. introduced 
today a 20-MHz 386-based sys- 
tem. The Equity 386/20 is 
aimed at business users who 
have processing-intensive or 
network file-serving needs, or 
who are looking for a low-cost 
CAD/CAM solution, a spokes- 
man for the company said. 

The Equity 386/20 comes in 
three configurations. The single 
5'A-inch l.2-megabyte floppy 
disk model is $3,999. The 40- 
megabyte hard disk model with 
a 5'A-inch floppy drive costs 
$5,199. The 90-megabyte hard 
disk model with a 5'A-inch 
floppy drive sells for $6,399. 

All configurations feature 
zero- wait-state processing, a 1:1 
hard drive controller interleave, 
page/interleave memory archi- 
tecture, and shadow RAM. 

The Equity 386/20 comes 
with 1 megabyte of RAM, which 
can be expanded up to 16 
megabytes. Memory is expand- 
ed by adding plug-in SIMMs 
onto a dedicated 32-bit memory 
board. RAM can be expanded to 
a 2-, 4-, 8-, 10-, or 16-megabyte 
total. 



ByBobponiino 

New products announced at the 
National Computer Graphics 
Association (NCGA) Expo last 
week promise to make it easier 
for desktop designers, publish- 
ers, and presenters to use color 
slides as a source of images as 
well as an output medium for 
computer graphics. 

Agfa Matrix of Orangeburg, 



Orchid Ships Its 
Tiny Turbo Xtra 
Accelerator Card 

Orchid Technology began ship- 
ping last week the Tiny Turbo 
Xtra, a half-slot caching acceler- 
ator for 8088-, 8088-2-, and 
V20- based microcomputers. 

The board's 8K. of zero-wait- 
state cache memory increases 
speed; hardware switches let 
users switch the cache on or off 
and toggle between standard and 
turbo speeds. It is socketed to 
accommodate a 5-, 8-, or 10- 
MHz 80287 math coprocessor. 

The Tiny Turbo Xtra is 
available now for $449. 

Orchid Technology, 45365 
Northport Loop W., Fremont, 
CA 94538; (4 15) 683-0300. 

— Patricia J. Pane 



All system models have six 
16-bit expansion slots and three 
8-bit expansion slots. An RS- 
232 serial port, one parallel port, 
and a 5-pin keyboard port are 
also standard. 

The Equity 386/20 is com- 
patible with Novell Netware, 
3Com 3+ using Token Ring, 
Ethernet, and the IBM Local 
Area PC Network. 

The computer is bundled 
with Epson MS-DOS, Version 
3.3 and GW Basic 3.2. Epson 
MS-DOS 3.3 features several 



New York, revealed the details 
of the Adobe Postscript raster 
image processor (RIP) that it 
first announced in January. The 
stand-alone processor comprises 
a Motorola 68020 CPU, 8 mega- 
bytes of RAM, and an 80- 
megabyte hard disk with 73 
Adobe fonts. The RIP is de- 
signed to drive the entire Matrix 
line of film recorders and will be 
the first Adobe Postscript device 
to support color slides. It is 
scheduled to ship in September 
at a cost of $17,900. 

The company also debuted 
Mac Harmony, a device that lets 
a Macintosh and a PC share a 
Matrix QCR, PCR, or Pro- 
color/PC film recorder. Previ- 
ously, these products were 
accessible only from a PC. The 
device connects to the SCSI 
interface of the Macintosh and 
to a GPIB film recorder inter- 
face in an AT-class PC. A toggle 
switch on Mac Harmony deter- 
mines which computer accesses 
the Matrix recorder. Mac Har- 
mony sells for $1,995 and is 
scheduled to ship at the end of 
July. 

Polaroid of Cambridge, Mas- 
sachusetts, demonstrated a new 
color slide maker for PC com- 
patibles and Macintosh comput- 
ers that provides 24-bit color at 
up to 8,000 lines of resolution. 
The Bravo Computer Slide 
Maker is a small-footprint desk- 



enhancements such as hard disk 
caching support and the Epson 
Expanded Memory Manager 
(EEMM). The operating system 
software also includes several 
utilities, such as Xtree, and a 
menu program. 

The Equity 386/20 will be 
available from Epson-autho- 
rized resellers at the end of this 
month. It features a one-year 
limited warranty. 

Epson America, 23530 Haw- 
thorne Blvd., Torrance, CA 
90505; (213) 539-9140. 



top device that handles both 
Polaroid Polachrome instant 
and conventional color slide 
film. The PC version connects to 
a parallel port, while the Mac 
model has a SCSI interface. 
Both versions cost $5,995 and 
are available now. 

Nikon Inc. of New York 
introduced software providing 
scanning control and color sepa- 
ration for its $10,000 LS-3500 
color slide scanner, which was 
first introduced at Siggraph last 
year. The program runs on PCs 
under Microsoft Windows, on 
the Macintosh, and on Unix 
workstations. It supports image 
captures at the scanner's full 
resolution of 6,144 by 4,096 
pixels with up to 24 bits of color 
per pixel. The program features 
preview scanning at screen reso- 
lution, so users can specify that 
only a portion of a slide be 
digitized at high resolution. The 
software also supports gamma, 
contrast, brightness, and color 
balance control, as well as con- 
trols for color separation. Im- 
ages can be saved in TIFF, 
Truevision Targa, encapsulated 
Postscript, PICT 2, and other 
formats. 

The scanner is available now 
with Macintosh and Windows 
software shipping for $500. The 
Unix version is also available 
now, but pricing has not been 
determined. 



By Patricia J. PANE 

Tandon Corp. introduced this 
month a 33-MHz 80386-based 
system and a 386SX Personal 
Data Pac system. 

The 33-MHz Tandon 386/33 
microcomputer features full 32- 
bit memory access of up to 16 
megabytes of system memory 
and mass storage options of up 
to 660 megabytes. In addition to 
software-controlled switchable 
speeds of 33 MHz to 8 MHz or 
25 MHz to 8 MHz, the system 
has an intelligent command 
accelerator that automatically 
loads the ROM commands into 
shadow RAM memory. It also 
features 64K of static system 
cache memory and the capabili- 
ty to use an Intel 80387 and a 
Weitek math coprocessor alone 
or both simultaneously. 

The Tandon 386/33 comes 
standard with 1 megabyte of 
RAM, expandable to 16 mega- 
bytes; one 5 'A-inch 1.2-mega- 
byte disk drive; MS-Windows/ 
386; MS-DOS 3.3; and Micro- 




Trie Tandon 386/33 automati- 
cally loads ROM commands 
into shadow RAM memory. 



soft GW Basic. The system also 
includes two 8-bit XT-compati- 
ble slots, five 16-bit slots, and a 
32-bit slot for a RAM expansion 
card. 

The Pac 386SX Personal 
Data Pac is available in floor- 
standing and horizontal configu- 
rations. It is equipped with a 
dual-speed Intel 80386SX and 
8- or 16-MHz clock speed, 1 
megabyte of RAM, with incre- 
mental upgrades up to 8 mega- 
bytes on the motherboard using 
1 -megabyte SIMMs. The system 
can also be upgraded to 16 
megabytes with special RAM 
memory boards. 

The Pac 386SX also includes 
a standard parallel and an RS- 
232C serial interface, four AT- 
compatible 16-bit slots, one XT- 
compatible 8-bit slot, as well as 
MS-DOS 3.3, the Tandon Data 
Pac Utilities, GW Basic, and 
MS-Windows/386. In addition, 
the motherboard is socketed for 
an optional 80387SX math 
coprocessor. 

The system is available with 
one of two bays activated for the 
Tandon Personal Data Pac re- 
movable Winchester disk drive. 
Users can access two Personal 
Data Pacs by activating the 
second receptacle with a Tan- 
don SBDC II activation kit, the 
company said. 

Prices for the Tandon 386/33 
begin at $6,199, while pricing 
for the Pac 386SX begins at 
$2,999. Both products will be 
available by the third quarter, 
the company said. 

Tandon Corp., 301 Science 
Drive, Moorpark, CA 93021; 
(805) 523-0340. 



Pacific Rim Ships External 
Drives for Laptops, PS/2s 



Pacific Rim Systems Inc. recent- 
ly began shipping its Universal 
line of four external floppy 
drives, two models for IBM PS/ 
2 computers and two for lap- 
tops. 

The drives, which are avail- 
able in both 3'/i-inch and 5'A- 
inch versions, are designed for 
use with PC-compatible sys- 
tems. The 720K U-720 and the 
1.44-megabyte U-1.44 models 
are 3Vj-inch subsystems, while 
the 360K U-360 and the 1.2- 
megabyte U-1.2 are 5'A-inch 
external drives. 

All of the models weigh 3"j 
pounds, and the drives measure 
2 inches by 6 inches by 10 
inches. 

The external drives for lap- 
tops include a one-year warranty 



and 24-hour turnaround on re- 
pairs or replacements. They 
support Toshiba, Epson, NEC 
HD, Zenith, Sharp Mitsubishi, 
Tandy, and the NEC Power- 
mate Portable, according to the 
company. 

To install, a half-card con- 
troller is installed in the comput- 
er, and the external drive attach- 
es directly to this card via a 
shielded cable. 

Available now, the low-den- 
sity models U-720 and U-360 
sell for $329. The high-density 
models, the U-1.44 and the U- 
1.2, cost $369. 

Pacific Rim Systems Inc., 
2570 Barrington Court, Hay- 
ward, CA 94545; (415) 782- 
1013. 

— Patricia J. Pane 
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Projection Panel for VGA, 
Macintosh II Is Unveiled 



By Patricia J. Pane 

Computer Accessories Corp. re- 
cently unveiled an LCD projec- 
tion panel that is compatible 
with VGA and Macintosh II and 
offers backward compatibility 
with EGA and CGA. 

The Proxima Data Display 
Multimode projects computer- 
generated data and graphics to a 
large screen via an overhead 
projector, projecting images in 
up to 16 shades of gray, the 
company said. 

The projection panel is 
VGA-compatible in both text 
and graphics modes, with a 
resolution of 720 by 400 pixels 
for text and a resolution of 640 
by 480 pixels for graphics, the 
company said. 

The product boasts a propri- 
etary Optiview color-mapping 
system, which incorporates a 



microprocessor- 
based system that 
translates color 
from PC video sig- 
nals into different 
gray shades on the 
LCD, the compa- 
ny said. 

The projection 
panel also includes 
a wireless remote 
control, which op- 
erates the panel 

from anywhere in 
the room, and works in conjunc- 
tion with PC Partner, an MS- 
DOS-based presentation 
program, according to the com- 
pany. 

A fan and airflow system and 
an infrared heat-filtering shield 
eliminate heat that is generated 
by the overhead projector. Ca- 
bling to run the product and the 
computer's monitor is included 




Enertronics Unveils Its 
Aurora Display Adapter 



PS/2 Compatibility Added 
To GPC Videoshow System 



The Proxima Data Display Multimode trans- 
lates color signals into 16 gray shades. 



with the product for both VGA 
IBM PS/2 and Macintosh II 
systems. 

Weighing 3 pounds and mea- 
suring 12'/2 by 12 by 1V» inches, 
the projection panel can fit into 
most briefcases. 

The Proxima Data Display 
Multimode sells for $2,199 and 
will be available next month, the 
company said. 

Computer Accessories Corp., 
6610 Nancy Ridge Drive, San 
Diego, CA 92121; (619) 457- 
5500. 



BYBOBPONTINO 

PHILADELPHIA — Enertron- 
ics Research Inc. demonstrated 
here at the National Computer 
Graphic Association (NCGA) 
Exposition last week its first 
IBM 8514/A-compatible dis- 
play adapter, the Aurora 1024. 

The adapter features a reso- 
lution of 1 ,024 by 768 pixels and 
can display 256 simultaneous 
colors from a palette of 256,000. 
The board installs in PC and 
PS/2 compatibles and offers 
high-resolution color support 
for desktop publishing, presen- 
tation graphics, and CAD appli- 
cations, the company said. 

While not truly register-com- 
patible, the Aurora 1024 will 
run with any sofware that ad- 
dresses the 8514/A through 
IBM's adapter interface. Opti- 
mized drivers for Windows 286 
and AutoCad come with the 
package, and over 200 other 



applications, including Page- 
maker, Cadkey, Versacad, and 
Word Perfect support the inter- 
face. 

The Aurora card is up to 20 
times faster than EGA and VGA 
cards, and as much as 50 percent 
faster than the 851 4/A, accord- 
ing to the company. Users can 
continue to run software that 
doesn't support the 8514/A by 
connecting a VGA card to the 
Aurora special feature connec- 
tor. The Aurora's pass-through 
mode allows both cards to share 
the same monitor. The card 
works with both analog and 
multisync displays. 

The Aurora 1024 sells for 
$1,495. The Aurora Plus, which 
adds the Aurora VGA card to 
the package, costs $1,795. Both 
packages are available now. 

Enertronics Research Inc., 
No. 5 Station Plaza, 1910 Pine 
St., St. Louis, MO 63103; (314) 
421-2771. 



By Bob Pouting 

PHILADELPHIA — General 
Parametrics Corp. last week at 
the National Computer Graphic 
Association (NCGA) Exposition 
introduced software and hard- 
ware that make its Videoshow 
presentation system compatible 
with IBM PS/2 personal compu- 
ters. 

The company showed two 
new PS/2-compatible versions 
of its wireless presentation con- 
trol unit. 

The Videoshow Professional 
sells for $4,435 and the Vid- 
eoshow Executive costs $3,995. 

Both of the control units can 
be connected to color monitors 
or large-screen video projectors, 
and they use diskettes to store 
images that are created on PC 



and PS/2 compatibles. 

Also shown at NCGA were 
new versions of Picture-It pre- 
sentation graphics software and 
the Videoshow operating sys- 
tem, which support PS/2 ma- 
chines. 

Picture-It 3.0 now supports 
VGA monitors, scalable fonts, 
and a variety of charts and 
graphs. 

With Picture-It 3.0, text can 
range in size from one to 120 
points, and users can preview 
their presentations with up to 
5,000 simultaneous colors on 
VGA displays. 

The program sells for $700 
and will ship at the end of the 
month. 

General Parametrics Corp., 
1250 Ninth St.. Berkeley, CA 
94710; (415)524-3950. 



Micron Adds Four SIMM-Based 
Memory Boards to Product Line 



BY PATRICIA J. Pane 

Micron Technology Inc. has 
added four SIMM-based add-in 
memory boards to its Ascend 
line of memory boards for 
Compaq 386 computers. 

The four SIMM-based 
boards can replace 10 of Com- 
paq's existing memory boards, 
the company said. Each board is 
populated with 1 -megabyte 
SIMM modules. 

The Ascend 386 4MB, Mi- 
cron's memory board for the 
Dcskpro 386, can be populated 
with four or eight 1 -megabit-by- 
9 SIMMs for 4 or 8 megabytes of 
memorv, according to Micron. 

The Ascend 386/20e 4MB 
for the Deskpro 386/20e and the 



Ascend 386s 4MB for 
the Deskpro 386s have 
room for 12 SIMMs, 
adding up to 12 mega- 
bytes of memory, the 
company said. The As- 
cend P386 4MB for the 
Portable 386 comes 
with 4 megabytes of 
memory. 

Micron's Ascend 
line of memory prod- 
ucts features inter- 
changeable snap-in memory 
upgrades through the line's 
SIMM-based design. 

The boards will ship in mid- 




The Ascend 386 memory board can have 
four or eight l-megabit-by-9 SIMMs. 



May and list for $2,999 each. 

Micron Technology Inc., 
2805 E. Columbia Road, Boise, 
ID 83706; (208) 383-4000. 



Cirrus Logic Introduces Chip Set for 



Ncontrol Allows Remote Use of Computers, Projectors 



By Patricia J. Pane 

An LCD VGA projection dis- 
play that works with the Macin- 
tosh II. SE, Plus, and all of the 
IBM PCs and compatibles; a 
remote control system for com- 
puter and projector control; and 
a wireless keyboard constitute 
the newest products from Nview 
Corp. 

The Viewframe II + 2 fea- 
tures a double supertwist nemat- 
ic LCD that projects black pixels 
on a white background. View- 
frame II + 2 supports VGA, 
EGA, and CGA modes and has 
eight shades of gray at a resolu- 
tion of 640 by 480 pixels. In 
addition, the LCD panel in- 
cludes three Y cables for simul- 
taneous monitor and display 
viewing. 

Nview's Ncontrol Remote 



Control System uses a pocket- 
size control wand that allows 
complete remote computer con- 
trol and projector power con- 
trol, according to the company. 

With Ncontrol's control 
wand, users can turn an over- 
head projector on or off or use 
macros to transfer the power of 
the keyboard to a hand-held 
transmitter. 

The Ncontrol Remote Con- 
trol System is compatible with 
all IBM software — either text- 
or graphics-based. It includes a 
transmitter that acts as a small 
keyboard, a receiver that re- 
ceives infrared signals from the 
transmitter and links the trans- 
mitter to the computer, and 
Ncontrol macro software that 
allows the 20-key transmitter to 
provide the functionality of a 
full 101-key keyboard. A pop-up 



help screen is also included. 

Used in conjunction with the 
Ncontrol system is the Tote- 
board, a full-function 100-key 
wireless keyboard that works 
with any IBM PC XT, AT, or 
PS/2 or compatible. Measuring 
1 1 inches by 6'/j inches, the 
Toteboard is used in conjunc- 
tion with Nview's Ncontrol sys- 
tem receiver. The keyboard is 
powered by long-life batteries 
and is equipped with 12 func- 
tion keys and a full numeric 
keypad. 

The Viewframe II + 2 sells 
for $1,850 and is available now. 
The Ncontrol, which lists for 
$295, and the Toteboard, which 
retails for $495, will be available 
in mid-May. 

Nview Corp., 11835 Canon 
Blvd., Newport News, VA 
23606; (804) 873-1354. 



VGA-Quality Images for LCD Panels 



By Patricia J. pane 

Cirrus Logic Inc. recently intro- 
duced a low-power graphics 
display controller that provides 
VGA-quality CRT display im- 
ages for LCD panels. 

Targeted for portable PC 
users, the new chip set, called 
the CL-GD6 10/620, provides 
high-quality image reproduction 
for 32 shades of gray while 
offering full hardware compati- 
bility with LCD panels made by 
Asahi Optrix, Fujitsu, Hitachi, 
Kyocera, Sanyo, Seiko, Epson, 
Sharp, and Toshiba. It is also 
compatible with electrolumines- 
cent screens, gas-plasma panels, 
and CRT terminals. 

An Auto-Map algorithm 
maps the VGA standard palette 
of 256 colors to 32 shades of 
gray in mode 13, creating realis- 
tic images, the company said. 
Foreground/background color 



attributes are remapped auto- 
matically for maximum con- 
trast, according to the company. 

The chip set also uses an 
automatic scaling technique, 
called Auto-Scale, that converts 
the pixel formats of the different 
display standards into the fixed 
LCD format of either 640 by 
400 pixels or 640 by 480 pixels. 
By scaling, the controller main- 
tains compatibility with IBM's 
VGA, EGA, CGA, Hercules, 
and MDA standards. 

In the controller's low-power 
LCD operation, the RAM DAC 
can be turned off and a second 
power level provides full CRT 
operation when AC power is 
available. 

The CL-GD6 10/620 sells for 
$52.50 in quantities of 100. Vol- 
ume production begins in May. 

Cirrus Logic Inc., 1463 Cen- 
tre Pointe Drive, Milpitas, CA 
95035; (408) 945-8300. 
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The Dictionary Defines "ELEGANCE" as: 
"Beauty of Style... Scientific Precision" 



NORTHGATE Defin 




A Totally New Lineup of Five 
80386-CIass SuperMicro Computers 

Redefining the Standards For Power Computing! 



FASTEST 386 EVER! 
UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 
1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 
YOU'VE NEVER SEEN BEFORE. 
SIMPLY... 





If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 



■ At the top of the line— the Elegance 

3000. It's housed in a deluxe floor- 
standing cabinet with space for 10— Yes 
10— half-height storage devices, with a 
tinker-proof locking, full-length front door 
panel. 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

lust try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSI with 1 7MS 
speed to dual 600MB SCSI or ESDI drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc 

■ Inside lives the lightning! The 16 

megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it's not just a read 
cache as with most systems Our 
engineers have added to a writs-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 



And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include 16-Bit VGA displays, tape 
backups to 1 50MB. a huge range of hard 
drives, network software and hardware, 
laser printers.. .just call. 

Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine. Editor s Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate's entry level 386 
system is our 16MHz selling for just $2499. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff, Northgate is truly "The New 
Leader in StateOf-The-Art Power 
Computing." 



PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING 



NORTHGATE COMPUTER SYSTEMS, INC. 

13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 55441 

From Foreign Countries call: 

Corporate Headquarters (612) 553-0111 • FAX (612) 553-J695 



Elegance Systems prices for 20MHz complete systems start at $3,299. 
For 25MHz systems, prices start at $3,899. 

800-548-1993 

HOURS: Monday through Friday 7 a.m. -8 p.m. CST 

NEW EXTENDED SATURDAY HOURS: 8 a.m. -4 p.m. CST 

Canadian Toll Free Order Hotline: 800-338-8383 

FINANCING: Use the Northgate BigN revolving credit card Instead of tying up Visa or MC credit Millions in financing available, easy 
to qualify. OR.. .Lease a Northgate with up to five-year terms Ideal when cash flow Is important- Phone for details. 

For corporate and Institutional sales In Texas. Louisiana and Oklahoma, call 15121 343-7591. Northgate. Elegance, and OmnlKey are trade- 
marks of Northgate Computer Systems. Inc All other products are trademarks or registered tradenames of their respective companies 
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Atari Announces Handheld PC, Laptop, and Hard Disk Drive 



by Scott Mace 

Atari Computer has announced it will 
ship by the end of June a DOS-compati- 
ble handheld computer, a laptop version 
of its Atari ST, and a 44-megabyte remov- 
able hard disk drive. 

The handheld computer, called Port- 
folio, weighs l pound and is about the size 
of a VCR tape. Portfolio includes DOS 
2.I l in ROM and 128K of static RAM. It 
includes basic word processing and 
spreadsheet software. 



Running on three AA batteries, it can 
run continuously for 48 hours and will 
run for six to eight weeks in normal use, 
said Joe Mendolia, president of Atari 
Computer. 

Portfolio's eight-line-by-40-column 
LCD automatically scrolls when users 
run software that uses 80 columns. A 
data-transfer function lets users transfer 
DOS data and programs into Portfolio's 
memory. Portfolio will sell for $399. 

The Stacy laptop computer weighs l S 
pounds and includes a 640-by-400 



supertwist LCD display, a keyboard 
(including two mouse buttons), a track- 
ball serving as a mouse, a 3'/!-inch floppy 
disk drive, and a rechargeable battery 
pack. The Stacy features an 8-MHz 
68C00O, I megabyte of RAM, and the 
option of adding a hard drive or second 
floppy drive. Battery capacity is five to 
eight hours. 

The single-floppy version will be 
available June l and will sell for $1,495. 
A version adding a 20-megabyte hard 
disk will sell for $1,995. 



The Right Answers: 
High Speed 
Throughput. 
Low Speed Price. 



MultiModem696E 

96OO/24O0/1 200/300 BPS Error-Correcting Modem 
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Mufti Modem696E 

9600/240071200/300 BPS Error Correcting Modem 
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The New MultiModem696E 

Truly Affordable 9600 bps dial-up communications 



If you're like many PC users, 
you've probably thought about 
taking advantage of the new 9600 
bps modems now on the market, 
and decided against it because of 
their high prices. 

Well, wait no longer! Multi-Tech's new 
MultlModem696E is designed specifically for 
PC and asynch terminal users, at a price that 
is surprisingly affordable. 

By the effective use of the MNP* Class 6 
protocol with fast line turnaround, the 
MultiModem696E gives you full duplex- 
operation* This technique is ideal for 
interactive terminal and personal computer 
applications, and when combined with the 
modem's MNP* Class 3/4 error correction and 
Class 5 data compression, yields throughputs 
far greater than its 9600 bps rated speed! 
Error free! 

Compatibility? Of course! Not only does the 
MultiModem696E talk to the growing 
numbers of other Class 6 modems, but it 



• If your netutirk requires CLTIT ViJcompatible full duplex 
operation, check out our netv MidlliMixlemV.U 
MNP is a registered trademark of Microcom, hie 



talks to 2400/1200/300 bps modems as well. 
And it gives you all the extras you'd expect, 
like auto-dial/auto-answer, option & phone 
number memory, "Help" screens, and 
complete "AT" command set. 

But perhaps the best thing about the 9600 
bps MultiModem696E is that at $79S. it 
doesn't cost much more than a good 2400 
bps modem. We think that's the answer 
you've been really waiting for. 

The MultlModem696E. All things consid- 
ered, it's the Right Answer. 

Call us toll-free at 1-800-328-9717 for more 
Right A nswers. 



MultiTech(St 

Systems ^QF 



The right answer every time. 

Multi-Tech Systems. Inc. 

2205 VC'oixJaie Drive 

Mounds View. Minnesota 55 1 12 USA. 

(612) 785-351X) KAX (612) 785-9874 

International Telex 4998372 MLTTC 

International FAX (612) 375-9460 



The Megafile 44 removable-cartridge 
hard disk drive, for users of Atari's ST 
computers or new DOS-compatible 286- 
based PC-4. will sell for less than $1,200. 
Additional 44-megabyte cartridges will 
sell for $ 1 50. The drive has an access time 
of 25 milliseconds. 

The PC-4 features a 12-MHz system 
clock, a 1.2-megabyte S'/i-inch floppy 
drive, and a 60-megabyte hard drive. It 
will be available for $2,295 at the end of 
May. A version substituting the Megafile 
44 for the hard drive will sell for $2,495. 

Atari Computer, 1 196 Borregas Ave., 
P.O. Box 3427, Sunnyvale, CA 94088- 
3427; (408) 745-2000. 



System 316 
Marks Dell's 
386SX Debut 



Dell Computer Corp. began shipping last 
week its first entry in the 386SX market, a 
16-MHz machine, called the System 316, 
which offers an expandable platform for 
32-bit software applications. 

The System 316 features an in-house- 
designed ASIC that integrates serial and 
parallel ports and the keyboard interface 
onto the system board, according to the 
company. It has seven expansion slots 
and five drive bays that accommodate up 
to 644 megabytes of storage, according to 
Dell. 

The computer includes either a 1.2- 
megabyte S'/i-inch or 1 .44-megabyte 3'/i- 
inch floppy disk drive and one parallel 
and two serial ports. A 25-milIisecond 
100-megabyte hard drive and 1 8-millisec- 
ond 150-megabyte and 322-megabytc 
hard drives are optional. 

A system with a 29-millisecond 40- 
megabyte hard drive, I megabyte of 
RAM, and a monochrome graphics video 
display lists for $2,949. The same config- 
uration with 2 megabytes of RAM costs 
$3,149. 

Dell Computer Corp., 9505 Arbore- 
tum Blvd., Austin, TX 78759-7299; (512) 
338-4400. 

— Patricia J. Pane 



Kodak Ink-Jet Printer 
Upgrade 20 Percent 
Faster Than Before 

Kodak has announced a new version of its 
portable ink-jet printer that is now 20 
percent faster. 

The Kodak Diconix 150 Plus, de- 
signed for use with laptops, now prints at 
1 80 characters per second in draft mode, 
according to Geoffrey J. Smith, market- 
ing manager for Kodak Personal Printer 
Products. 

Other improvements over the 2-year- 
old Diconix 1 50 include fonts optimized 
for ink-jet printing and a new ink formula 
that can print on plain paper. 

The printer is priced at $499 with a 
parallel interface and at $5 19 with a serial 
interface. 

Eastman Kodak Company, 343 State 
St., Rochester, NY 14650; (716) 724- 
1336. 

— Ed Foster 
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TECH TALK ■ By Steve Gibson 



APIs Reduce Complex Systems Into Simple, Single Objects 



Last week we ex- 
plored the relative- 
ly new concept 
known as encapsu- 
lation and saw how 
the internal privacy it delivers to sub- 
programs allows them to freely utilize the 
resources of the system without concern 
for data-labeling collisions with other 
parts of the system that lie outside the 
scope or bounds of the subprogram. 

These aspects of the encapsulation of a 
subprogram's data are drawing us closer 
to the idea of a subprogram as an inde- 
pendent "object" since the subprogram's 
internal privacy allows us to be less 
concerned by things that go on within the 
bounds of the subprogram, just as it's 
capable of ignoring the environment that 
lies external to it. 

Let's now turn our attention to 
another new phenomenon, the develop- 
ment of the so-called API, or Application 
Program Interface. In much the same way 
as modern subprograms hide their data 
behind veils of encapsulation, modern- 
day APIs provide a facade behind which 
huge and complex chunks of a system's 
functionality are hidden from external 
view. 

When a program is created in a high- 
level language under DOS, the program- 
mer typically relies heavily upon service 
functions that are intrinsic to the lan- 
guage. For example, to send text to the 
display screen under Basic, Pascal, or C, 
the Print, Write, and Printf commands 
are utilized respectively. In each case, 
these functional services are regarded as 
part of the native high-level language — 
they're language intrinsics. However, 
when such a program must access a 
service that is provided by DOS but is not 
available through the language's standard 
intrinsic functions, it becomes necessary 
to reach outside of the language. DOS 
must be contacted directly. All modern 
PC languages provide methods for access- 
ing such functional services that are 
extrinsic to the host language. When such 
contact is made with the system's BIOS or 
operating system, we come into contact 
with an external API. 

APIs are everywhere. All IBM-com- 
patible PCs are built upon a standard 
hardware service API known as the BIOS. 
DOS offers its functionality to the pro- 
grams that run underneath it through the 
mechanism of its own API. In doing so, 
DOS calls heavily upon the "lower-level" 
BIOS API. Furthermore, Microsoft Win- 
dows' famous and tricky message-passing 
multitasking API relies heavily upon the 
services offered by both the DOS and 
BIOS APIs. 

The powerful concept here is, once 
again, encapsulation. But this time there's 
even more than simple data being hidden. 
True service functionality is called forth 
from an API without any need on our 
part to understand or worry about how 
the job is being performed. An API allows 
a complex system to offer a sophisticated 
spectrum of services with full autonomy. 

An API lives and dies by its documen- 
tation. It is literally defined by this 
documentation that details each service 
made available by the API, the task it 
performs, the information it needs from 
its caller, and the information it returns 

Steve Gibson Is the developer and 
publisher of Spin Rite and president of 
Gibson Research Corp. of Irvine, Califor- 
nia. The views expressed are his own. 



when it's complete. The controversy that 
Microsoft endured over its deliberately 
incomplete DOS API documentation 
demonstrates the world-turning power 
that significant APIs can command. 
When the industry realized that there 
were things that Microsoft's own DOS 
utility commands could do that the DOS 
API documentation clearly didn't allow 
(like early program residency), we imme- 
diately dug down to intercept and reverse- 



engineer the API dialog which was 
transpiring between Microsoft's applica- 
tions and DOS to further flesh out our 
own definition of DOS' API. But the fact 
that an API's documentation is utterly 
defining is of key significance. The user of 
an API is not burdened with the need to 
know anything about the hows and 
wherefores of the way the API's services 
will be performed. 

So it's clear now how an API is capable 



of reducing a system as complex as an 
entire operating system to a simple, single 
object. Such an object contains loads of 
private data and internal subprograms 
and exposes only as much of itself as we 
require or really want to know. The 
pervasive idea is that program developers 
already have more than enough to worry 
ourselves about, so the more we're able to 
depend upon preexisting and pervasive 
services, the better. 




Why build a printhead that 
can punch through aluminum, 
when all you need is a clear 
impression on a 5-part form? 

The answer is uncompromising quality. 

We built our new 300 Series 9-pin and 24-pin printers 
tougher and more reliable than they have to be. 
With printhead pins of cemented carbides, one of 
the hardest metals known, they're tough enough to 
make a crisp impression on a sheet of aluminum. So 
you can imagine how sharp they'll look driving clear 
to the bottom of a 5-part form. 



Even after printing on aluminum, 
we look this good on paper. 




PC Magazine rarserucd our Mkrohne 320/321 
with their renowned "Edta's Choice" avian!. 



Demonstration abose made using a 2* pin M1CROLINE J91 
printer without ribbon on a sheet of .005 inch gauge aluminum 
Actual, unretouched photograph 

OKIDATA is a regislcrerj trademark of Oki America. Inc. 
Marque deposee de Oki America, Inc. 



PC Maganne is a trademark of Ziff Crimmunications Company 
MS 8500 6/88 



Our engineers call this "championship specs." More 
than 3 million loyal users call it rugged reliability. 
And it shows in the quality and performance of 
every printer and modem we make. 

Call 1-800-OKIDATA for the dealer nearest you. 



OKIDATA 

m an OKI AMERICA company 

We put business on paper. 




THE $3500 DELL 386SX SYSTEM 
COMES WITH SELF-DIAGNOSTIC 
SOFTWARE, TOLL- FREE TECHNICAL 
SUPPORT, 30-DAY MONEY-BACK 
GUARANTEE AND NEXT-DAY, 
DESKSIDE SERVICE. 



Right away, it 's easy to see what makes 
the new Dell System 316 different from 
the Compaq* 386s. 

While they both utilize Intel's new 
386SX" chip, the System 316 is a full 
featured system designed to give you 
uncompromising 386SXA6 MHz 
performance. But for a price that's 
somewhere in the neighborhood of 
a 286-based system. 

Now, cynics might be inclined to 
think we achieved this at the expense 
of expandability. 

Obviously these people own the 
4-slot Compaq. 

The System 316 has a total of seven 
open slots. Leaving you enough room 
to add modems or network cards, fax 



boards, high-performance graphics 
cards or tape backups. 

Not to mention all the bells and 
whistles that'll be coming out next year. 
And the year after that. 

And the year after that. 

Roint is, the Dell System 316 was 
designed for the long haul. 

Not as a passing fad. 

IT'S YOUR 



If the System 316 is beginning to 
sound like the perfect business computer, 
it's because it is. 

How perfect though is entirely up 
to you. Because every 316 is custom 
configured. To give users exactly what 
they need. 



For example, the System 316 comes 
standard with your choice of I MB or 
2 MB of RAM. If you'd like more, we 
can add as much as 8 MB to the system 
board. Okay, we can add another 8 MB 
by installing a memory expansion board. 

What about storage? We can set 
your System 316 up with a 40, 100, 150 
or 322 MB hard drive. 

And a 40 or 150 MB tape drive. 
What type of monitor do you prefer? 
VGA mono with paperwhite screen, 
or VGA Color Plus, for high resolution 
colors displayed on a larger screen ? 

Or perhaps you need even larger 
monitors capable of displaying 1024 
by 768 pixel resolution ? You've got 
your choice. You've also got your choice 
of operating systems.The 316 can run 
either Microsoft' MS-DOS? MS"OS/2, 
or UN IX* systems. Making it extremely 
versatile, as well as extremely powerful. 
And when it comes to peripherals, 
well, you've got your choice there 
too. We offer a complete selection 
of laser and dot matrix printers, 
as well as application software 
and accessories. 

Once you've told us what you 
want, we'll make sure what you 
want works— by burning- in the 
entire system unit. 

And even though each and every 
System 316 we build is individually 
configured, they all come with a 
30-day, money-back guarantee. And if 
leasing makes more sense, we can see to 
it you get a custom designed lease plan 
to fit your exact business needs, too. + 

DO NT GET STUCK 
IN THE MIDDLE. 

Have you noticed how most 
computer retailers seem to know far too 
much about sales techniques and far too 
little about computer technology? 
Ask even the simplest of questions and 
the answer will undoubtedly involve 
the highest margin item in the store. 

And heaven forbid you should ever 
have to go back there for service. 

Well, when you buy from us, you 
never set foot in a store. 

Because we've eliminated it. 



Copy 



Along with the retailer. 

Instead, you talk directly with a 
computer expert. Someone who can 
help you configure a system that not 
only meets your needs, but meets 
them for about 35% less than you'd 
pay a retailer. 

WE COME WHEN 
WE'RE CALLED. 

One of the things that very clearly 
sets a Dell system apart from other 
computers is not just how they're sold 
but how they're supported. 

Overkill was one description used 
in a PC Week article. Perhaps. 

THE NEW DELL SYSTEM 316 
16 MHz 386SX. 
STANDARD FEATURES: 

• Intel 80M6SX mkm^xitcv**- running at 16 MHz. 

• Choice of 1 MB or 2 MB of RAM* expandable 
to 16 MB (8 MB on the system hoard). 

• Page mode interleaved memory architecture. 

• \K'mA systems include a high performance 
16-bit video adapter. 

• LIM 4 0 support for memory over I MB. 

• Socket (or 16 MHz Intel 80 W7SX 
math coprocessor. 

•5.25" 1.2MBor).5-1.44MBdi5ken:edrivv. 

• Integrated high performance liard disk 
interface and diskette controller on system 
hoard. (ESDI based systems include a hard 
disk controller. } 

• Enhanced 101-kcy keyboard. 

• I parallel and 2 serial ports. 

• 200- wait pnwer supply. 

• 8 industry standard expansion slots. 

OPTIONS: 

• 16 MH: Intel 80187SX math coprocessor. 

• I MB or 4 MB RAM upgrade kit. 
•Graphics Rrformance Accelerator GPX-1024. 

• Graphics IVrforrnance L>splayGrTM6C,GPD-l9C 
••Leas* fur id law as < l«/Mi mdi 

Eitendul .Vnu Pirn pnang sum ul S2S4. 
'Perf irmoru i enhancements: Wtlrun the fmt 
mtTturrvlf of memory, i84 KB if memory is reserved 
for use by the system to enhance performance. 
4 MB configurations itoailtMe on all systems. 
Call for pricing. 

System With Monitor & 
316 Adcptcr 
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THE $4900 COMPAQ 386S 
COMES WITH A GUY IN A SUIT. 



DISCLAIMER: System 316 k ph.*.«r^hcd 
witbtiptmnal exrr* that wnne computer retailers 
■nA cvm recngnue 



But then, we think you'll agree, 
when something goes wrong, you 
want as much help as possible, right ? 

Which is why every Dell system 
comes with self-diagnostic software 
and a toll-free technical support line. 
We're able to solve 90% of all problems 
right over the phone. 

The other 10% receive next-day, 
deskside service. Thanks to our new 



{4* 



alliance with Xerox Corporation. 
And you get all this help for a full 
year— whenever you need it— 
at no extra charge . A 

SO HOW COME 
YOU NEVER CAU? 

In the last five years, Dell 

computers have consistently 

received high praise. 

From some rather high sources. 

Like PC Magazine. 

Our System 325 and System 310 

have each been named Editor's Choice 

in their respective categories. 

And PC Week. In two separate 

polls among 1400 corporate volume 



buyers, Dell was rated over Compaq 
for relative price and performance, 
over IBM" for compatibility, and over 
everyone for support. 

Maybe that helps explain why 
over half the Fortune 500 companies 
now own or lease Dell systems. 

And why when you call, you'll deal 
with a computer expert whose sole 
purpose is to give you exactly what you 
want. No more. No less. 



DELL 



COMPUTER 
CORPORATION 



TO ORDER. CALL 

800-426-5150 

IN CANADA. CALL 800 »7- WS2 



All prices and specificationsare subject to change without nortce. Dell cannot beresT*tnsiNeforemn*inryr**niphy^ "*Payments based on a 56-month open-end lease. In Canada. configurations and prices will vary. 

t Leasing arranged by Leasing Gioup. Inc. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoft Corp. Intel, 386 and 386SX arc trademarks i>f Intel Corporation. UNIX is a registered i mt'sq I 

trademark of AT&T. Signifies trademarks or entities other than Dell Computer Corporation. AServicc in remote locations will incur additional trawl charges. ©1989 DELL COMPUTER CORPORATION. I ADOOPENO.I IO» | 
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Microsoft Ships 
Long-Awaited 
Word 4.0 for Mac 

By Yvonne Lee 

Microsoft began shipping last 
week its long-awaited Word 4.0 
for the Macintosh, ending 
months of embarrassing delays. 

Word 4.0 was originally 
scheduled to ship last October, 
but delays in testing held back 
shipment. Microsoft said. Al- 
though the delay gave many 
customers an opportunity to 
evaluate other Mac word pro- 
cessors released this year, most 
analysts and users say they don't 
believe that Microsoft's share of 
the market will be greatly 
affected. 

Tim Celeski, cofounder and 
past president of the Macintosh 
Downtown Business User's 
Group, in Seattle, said he felt the 
users who elected to buy differ- 
ent word processors were those 
who had not used previous 
versions of Microsoft Word. "I 
think some people did make 
other choices in the interim, but 
they tended to be new users," he 
said. 

Celeski, who beta tested 
Word 4.0, said he likes the 
column-handling capability of 
the new version. 

John Murphy, senior staff 
consultant at Wohl Associates of 
Bala Cynwyd, Pennsylvania, es- 
timated that the delay cost 
Microsoft between 2 and 5 
percent of its installed base. 

Most analysts agree that be- 
cause of the large installed base 




2 



In Microsoft Word 4.0 for Mac, a graphic can be anchored at any 
location, and text will flow around it. 



of Word users, Microsoft was 
not greatly affected by the delay 
in Word 4.0. Egghead Discount 
Software recently listed Word 
3.0 as the top-selling Macintosh 
word processor and the No. 2- 
selling Macintosh product of 
any kind. 

Several analysts said Ashton- 
Tate's Full Write Professional 
gained market share while cus- 
tomers waited for Microsoft to 
ship Word 4.0. Tim Bajarin, 
executive vice president for mi- 
crocomputers at Creative Strate- 
gies Research International Inc. 
of Santa Clara, California, said 
that Ashton-Tate had shipped 
22,000 copies of Full Write 
Professional since it was released 
last June. 

The new version of Word 
provides automatic linking with 
Microsoft Excel and Mail, in- 
creased user customization cap- 



abilities, the capability to place 
graphics and flow text around 
them, a new Pageview option 
that allows WYSIWYG editing 
of multiple-column pages, and 
automatic repagination. In addi- 
tion, Microsoft is offering a free 
copy of Silicon Beach Software's 
Superpaint 1 . 1 with Word until 
August 3 1 . 

Microsoft Word 4.0 has a 
suggested retail price of $395. 
Users who licensed and regis- 
tered Microsoft Word after May 
1, 1988, will receive a free 
upgrade to Word 4.0. Registered 
users who reserved an upgrade 
before July 15, 1988, will receive 
their copy for $50. All other 
registered users can upgrade for 
$75. 

Microsoft Corp., 16011 N.E. 
36th Way, P.O. Box 97017, 
Redmond, WA 98073-9717; 
(206) 883-8101. 



By Scott Mace 

SQL-based cooperative process- 
ing between Macs and VAX/ 
VMS servers has been enhanced 
in an upcoming update of Tech- 
gnosis Inc.'s Sequelink. 

The program, which is sched- 
uled to ship on May 1, will be 
previewed at Macworld Expo in 
Washington this week and dem- 
onstrated at Dexpo South in 
Atlanta on May 9. 

Sequelink 2.0 is targeted at 
users and developers of Macin- 
tosh applications who use Hy- 
perCard, Alius' 4th Dimension, 
or compiled languages such as 
Pascal, C, and assembler. VAX 
database servers supported in- 
clude Oracle, Ingres, Rdb, and 
Sybase on one or more net- 
works, including Appletalk and 
DEC-Net. 

Sequelink 2.0 allows access 
to on-line transaction processing 
capabilities as well as vendor- 
specific extensions in the data- 
base, Techgnosis said. 

Added features in Release 2.0 
include a no-wait mode and 
cursor caching to increase 



throughput, an integrated call 
for SQL programming, and en- 
hanced error handling. Im- 
proved installation allows better 
control of system resources. 

Sequelink functions can now 
be queued, and control will be 
immediately given back to the 
application, with the queued 
functions processed in the back- 
ground under the Finder as well 
as Multifinder, said Peter Goos- 
sens, president of Techgnosis. 

As a result, users can build 
applications, such as desk acces- 
sories, that regularly query a 
database, displaying the results 
in a window while the user is 
working in another application. 

"It is possible to connect to 
multiple hosts from within one 
application," Goossens said. 
"The user may want to connect 
to an Ingres database on a VAX 
system accessed by Appletalk 
and at the same time open a 
connection to an Oracle system 
through DEC-Net." 

When the initial query results 
return, the user can be notified 
of that event and jump from 
work on the second query to 



look at the results of the first 
one, Goossens said. 

Cursor caching maximizes 
use of available memory and 
reduces network and server 
overhead during repeated que- 
ries or transactions, Goossens 
said. 

A cursor manager has also 
been included in Sequelink 2.0 
to further enhance SQL pro- 
gramming and integration with 
application programs. 

Sequelink 2.0 pricing is based 
on the number of workstations 
that require simultaneous access 
to the server. A typical 
VAX/Macintosh installation is 
$4,995 for the server module 
(independent of the model or 
capacity of the VAX), and each 
connected workstation is $200 
to $700, based on the quantity 
ordered. Current users of Seque- 
link 1 .0 can upgrade at no cost. 

Alisa Systems of Pasadena, 
California, is also marketing 
Sequelink. 

Techgnosis Inc., 1 Park 
Place, 621 N.W. 53rd St., Suite 
325, Boca Raton, FL 33487; 
(407)997-6687. 



CADD Program Works 
With PC, Unix Versions 



BY BOB PONTING 

PHILADELPHIA — Offering 
full file and feature compatibil- 
ity with its design and drafting 
software on PCs and Unix work- 
stations, Intergraph Corp. un- 
veiled last week a Mac version of 
its Microstation CADD soft- 
ware at the National Computer 
Graphics Association (NCGA) 
Expo here. 

Microstation Mac supports 
the standard Macintosh user 
interface as well as the Inter- 
graph IGDS interface used on 
the company's VAX design and 
drafting package. 

The product features graph- 
ics file compatibility with Mi- 
crostation on other platforms, 
an interface to the Oracle rela- 
tional database manager, the 
capability to read and write 
AutoCad's DXF files, 3-D de- 
sign, integrated hidden-line re- 



moval and shading, multiple 
active views, support for the new 
32-bit Quickdraw, and the capa- 
bility to manage up to six 
graphics displays. 

The program also supports a 
reference file architecture that 
lets multiple users on different 
platforms work simultaneously 
on separate layers of the same 
drawing. Each user can display 
all of the layers at once. 

Microstation Mac also has 
programming interfaces to For- 
tran and C, providing for cus- 
tomization and add-on prod- 
ucts. It runs on Mac II, Ilex, IIx, 
and SE/30 computers and re- 
quires 2 megabytes of RAM and 
a 40-megabyte hard disk. More 
RAM is required for shaded 
rendering. The $3,300 product 
will ship in July. 

Intergraph Corp., 1 Madison 
Industrial Park, Huntsville, AL 
35807; (800) 345-4856. 



Microtech to Introduce 
Line of Mac Accelerators 



Sequelink 2.0 Links Macs, VAXes via SQL 



By Laurie Flynn 

In an attempt to break applica- 
tion logjams, Microtech Inter- 
national will introduce this week 
a line of accelerator products for 
the Macintosh, including a 
68020-based accelerator for the 
Macintosh Plus and Macintosh 
SE that is priced at less than 
$600. 

The announcements are 
scheduled to take place at the 
Macworld Expo in Washington. 

The Microtech 68020 clips 
onto the Macintosh's 68000 
processor, leaving the SE slot 
available, according to the com- 
pany. It also provides direct 
support for an optional math 
coprocessor, ranging in price 
from $299 to $1,499 for a 33- 
MHz version. 

The Microtech 68020 card 
itself sells for $599, according to 
the company. 

Microtech's announcement 
of 68020-based accelerators for 
the Macintosh Plus and SE 
comes at a time when the price 
difference between a 68000- 




The 68020 Accelerator pro- 
vides direct math coprocessor 
support at up to 33 MHz. > 



based SE and the 68030-based 
SE/30 is already very narrow — 
about $1,200 for an entry-level 
configuration. However, the 
Mac Plus is not easily upgrad- 
able to a faster performing 
system, and upgrading the Mac 
SE is costly, according to Bill 
Reed, Microtek's director of 
sales and marketing. "What we 
decided to do is fill a gap," he 
said. 

At the same time, the compa- 
ny will announce 25-MHz and 
33-MHz 68882 floating-point 
processors for the Mac II and 
Mac IIx to replace the 16-MHz 
math chips in those systems. 
The price is $1,299 for the 25- 
MHz version and $ 1 ,799 for the 
33-MHz version. The company 
also plans to release a 68030- 
based design board for Macin- 
tosh developers, which will be 
priced at $995. 

In other news, the company 
announced a removable hard 
disk for the Macintosh at last 
week's Macintosh Business Con- 
ference, in New York. That 
product, called the Microtech 
R45, features an average access 
time of 25 milliseconds. Each 
data cartridge can store up to 
42.7 megabytes formatted, ac- 
cording to the company. 

The price of the R45 is 
$1,099. Each package includes 
one data cartridge, a 25/50 pin 
SCSI cable, a 50/50 pin cable, 
and an external terminator. Ad- 
ditional cartridges cost $99. 

Microtech International, 29 
Business Park Drive, Branford, 
CT 06405; (203)488-7744. 



INFDWORLD 



THE CHIP 
THAT'S ALREADY 
MADE NEWS 

CAN NOW 
MAKE HISTORY 



For months, computer experts 
have written countless news stories, 
speculating about one of the most 
powerful computer chips ever. 

The Intel i486'" microprocessor. 

Now we're officially introducing 
it. So all the speculation can end. 

And a whole new generation of designs 
can begin. 

This powerful new chip is a natural 
extension of our world-standard Intel386 T " 





The i486'" chip integrates a microprocessor, 
math coprocessor, cache memory and more 

architecture. So it runs over $15 billion worth 
of existing DOS, OS/2* Windows* and UNIX* 
System programs. 

At 15-20 MIPS, it just happens to run them 



faster than any other chip on earth. 

With well over a million transistors, 
it's also the most highly integrated 
chip anyone has ever demonstrated. 
Besides a screaming fast processor, 
it also has an enhanced version of 
our math coprocessor and cache 
memory built in. 

As a result, manufacturers can build systems 
that will bring workstation, minicomputer, 
and even mainframe-level performance right 
to your desktop. As soon as 1990. 

Of course, all the software written for the 
newest generation of machines will also run 
on every member of the Intel386"' family. 
Which makes our current machines a better 
investment than ever. 

So if you want the 32-bit performance of 
the future, you don't have to sit around and 
wait another dav. Because it's 
closer than you think. In fact, 
it's as close as the next page. 



inteT 



i-»86. Iniel386 and 38^ arc trademarks of Intel Corporation "Windows is a EBgtaMied trademark ofMfcmoA Corp OS/2 is a trademark of International Business Machines Corporation. I 'MX is a trademark of AT&T 
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Optical Storage Market Emerges 



BY PATRICK DMM 

While optical storage de- 
vices such as write-once 
read-many (WORM), re- 
writable, and CD ROM 
drives have been struggling for 
buyer acceptance, vendors and 
analysts believe that these prod- 
ucts are ready to take off in the 
government and commercial 
Unix marketplace. 

"We're seeing many govern- 
ment bids for Unix or Posix 
systems with WORM drives," 
said Mark Burnside, optical 
marketing manager of Storage 
Dimensions of San Jose, Califor- 
nia. Some government contracts 
now specify from 50 to 13,000 
systems with WORM drives. 

"Unix demand came on so 
strong in the last six months that 
we're looking at selling our 
developer's products ourselves 



and committing staff to Unix 
technical support and training," 
Burnside said. He sees this 
growth as a result of more 80386 
systems finding their way into 
Unix environments. 

A single federal bid, the U.S. 
Navy's Desktop Companion 
project, weighs in at roughly half 
the size of the total 1988 market 
as estimated by Disk/Trend ana- 
lyst Bob Katzive. "Last year 
about 20,000 to 30,000 units of 
WORM and rewritable devices 
were sold," Katzive said. He 
expects 40,000 to 50,000 to be 
sold this year. 

Storage analyst Nick Allen of 
the Gartner Group said the 
focus of optical system growth is 
at the high end, from worksta- 
tions through mainframes. New 
products such as those intro- 
duced at Comdex by Panasonic 
and Hewlett-Packard come in 



DEC Replaces Some Micro vaxes 
With 50 Percent Faster Systems 



Digital Equipment Corp. up- 
graded a part of its Microvax 
line last week, replacing the 
Microvax 3500 and 3600 sys- 
tems with new Microvax 3800 
and 3900 systems. DEC claims 
the new systems offer 50 percent 
more processing power than 
their predecessors, an increase 
achieved primarily through im- 
proved semiconductor fabrica- 
tion of the CVAX processor 
chip. The new chip delivers 3.8 
VAX MIPS of processing 
power. 

Pricing on the entry-level 
Microvax 3300 was lowered to 
$25,000 for a system and licens- 
ing for one to five users. 

The Microvax 3800 base 
con figuration costs $8 1 ,000 and 
includes 16 megabytes of RAM, 
a 400-megabyte hard disk, a 



streaming tape drive, DEC-Net/ 
Ethernet, and a 20-user license 
with VMS services (or 64-user 
Ultrix). 

The Microvax 3900, with 32 
megabytes of main memory, a 
1 -gigabyte hard disk, a stream- 
ing tape drive, DEC-Net/Ether- 
net, and a 20-user license, starts 
at $120,200. 

A real-time version of the 
system, the rt VAX380O, is 
aimed at process monitoring, 
manufacturing, supervisory 
control and data acquisition, 
and satellite tracking. Pricing for 
the rt VAX system begins at 
$31,000. 

Digital Equipment Corp., 
146 Main St., Maynard, MA 
01754-2571; (508)493-51 1 1. 
— Barbara Darrow and Martin 
Marshall 



both desktop units and library 
systems. 

Panasonic announced SCSI 
5 '/4-inch 940-megabyte WORM 
drives, available in June for 
$3,500. The external system will 
support Unix/Xenix, LAN file 
servers, PC and Mac applica- 
tions, and its optical disc juke- 
box can extend storage capacity 
to 47 gigabytes. 

HP introduced a SCSI SV*- 
inch 650-megabyte rewritable 
drive, available in June for 
$6,190. The external unit and 
dual-drive, 20.8-gigabyte auto- 
changer support HP Unix sys- 
tems for direct-access secondary 
storage, said product manager 
John Szlendak. 

Whatever the method, the 
key element is the application 
software, Allen said. "Jukeboxes 
and optical drives are becoming 
a commodity, so vendors must 
really sell an application." 

Commercial optical storage 
applications are numerous and 
include CAD, medical applica- 
tions, insurance forms storage, 
and commercial publishing with 
no vertical market dominating, 
said product manager Joe Met- 
tee of Data General. "Unix 
should soon support shrink- 
wrapped applications on optical 
disc, which will make it a really 
big, solid market." 

WORM support for the cur- 
rent mix of Unix platforms is a 
key thrust of Information Stor- 
age Inc., in Colorado Springs, 
Colorado, said spokesman Don 
Carrigan. ISI is preparing drivers 
that will let its gigabyte SCSI 
drives support SCO Xenix on 
ATs and Unix versions on 
AT&T 3B series, Sun-3 and -4, 
and HP systems. "The current 
diversity of Unix complicates 
things, but just one platform and 
application — Sun workstations 
doing CAD — provides enough 
market to justify our interest," 
Carrigan said. 




The Tektronix XD88/30 3-D graphics workstation displays up to 1 
million colors from a palette of 16 million. 

Tektronix Unveils Family 
Of Graphics Workstations 



Bv Martin Marshall 

The market for powerful graph- 
ics workstations heated up last 
week as Tektronix Inc. intro- 
duced a family of systems based 
on Motorola's 88000 RISC pro- 
cessor. 

All members of the new 
family are software-compatible 
with the Tektronix 4300/4200 
series of graphics workstations. 

The XD88 family includes 
two workstations, an applica- 
tions processor, and a file server, 
all with the !4-to-17-MIPS per- 
formance of the Motorola 
88000. Depending upon appli- 
cation and configuration, they 
deliver 7 to 12 megaflops of 
floating-point processing. They 
are aimed at high-end CAD/ 
CAM, visualization, animation, 
mapping, earth resources, and 
graphics software development. 

The low-end XD88/20 ma- 
chine is a 2-D graphics worksta- 
tion with 256 displayable colors 
and processes 90,000 2-D vec- 
tors per second on the 1,280-by- 




Hewlett-Packard Enhances HP-UX 
Graphics, Unix 2-D Workstations 



Charged with a new version of DEC'S CVAX processor, the Microvax 
3800 delivers 3.8 VAX MIPS of processing power. 



Hewlett-Packard Co. unveiled 
at the National Computer 
Graphic Association (NCGA) 
Exposition last week improve- 
ments to its Unix-based 2-D 
graphics workstations that in- 
crease graphics performance by 
30 to 70 percent without requir- 
ing changes to the applications 
software. 

HP also announced enhance- 
ments to the HP-UX operating 
system that improve the perfor- 
mance of interactive 2-D and 3- 
D graphics under the X Window 
System. 

HP improved the firmware 
in the CHX graphics processor 
so that it supports new graphics 
primitives such as poly- 



rectangles and polycircles. 

Workstations configured 
with the card range in price from 
$15,995 to $59,500. 

Accelerated X Window 
(X 1 1 ) graphics are provided in 
the HP-UX 6.5 operating sys- 
tem for HP 9000 graphics work- 
stations. With the enhancement, 
graphics performance in a win- 
dow is only 5 percent slower 
than full-screen graphics. 

The HP-UX 6.5 upgrade will 
be shipped to customers at no 
cost in the second quarter. 

Hewlett-Packard Co., Inqui- 
ries, 19310 Pruneridge Ave., 
Cupertino, CA 95014; (800) 
752-0900. 

— Bob Ponting 



1,024 resolution display. Base 
configuration — with 8 mega- 
bytes of RAM, a 1 56-megabyte 
hard disk, and 150- megabyte 
streaming tape — is $29,950. 

The 3-D workstation is the 
XD88/30, which provides wire- 
frame, shaded, solid, and true- 
color bit-plane configurations 
with 256, 4,000, or 1 million 
displayable colors from a palette 
of 16 million. Its base price is 
$34,950, including 8 megabytes 
of RAM, a 1 56-megabyte hard 
disk, and a 1 50-megabyte 
streaming tape drive. It is capa- 
ble of processing 450,000 2-D 
vectors per second or 350,000 3- 
D vectors per second. 

All XD88 systems use the 
VME bus and IEEE 896 "Fu- 
turebus" for expansion cards. 

One VME plug-in board is a 
Digital Video Interactive (DVI) 
interface, with studio-quality 
real-time full-screen video dis- 
play capture in formats includ- 
ing RS170A NTSC/PAL com- 
posite encoded data. Super 
VHS, RGB 30-hertz interlaced, 
Sony Betacam, and SMPTE 
RPI25 component digital. It 
can be used to record interactive 
design sessions and simulations, 
producing a video hard copy for 
archiving and presentations. 

The board is priced at $8,000 
and also works with the previous 
4300/4200 series workstations. 

The XD88 family supports 
the binary compatibility stan- 
dard (BCS) for the Motorola 
880O0, giving it access to soft- 
ware written for other 88000 
systems produced by members 
of the 88 Open consortium. The 
systems support the Tektronix 
implementation of Unix System 
V.3 with Berkeley extensions, 
PHIGS, GKS, TCP/IP, NFS, 
and, through software emula- 
tion, MS-DOS. They will be 
ready for delivery in August. 

Tektronix Inc., Wilsonville 
Industrial Park, Box 1000, 
Wilsonville, OR 97070; (503) 
627-3447. 
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HOW TO GET 

TO THE FUTURE 
WITHOUT 

LEAVING THE 
PRESENT 



386DX 



Lately, you've heard a lot 
about the chip of the future. The 
Intel i486" 1 microprocessor. 

With all its speed and 
power, you might expect this 
new chip to make the Intel 
386™ microprocessor a thing of the past. Actually, 
it'll do just die opposite. Programs written for our 
i486 microprocessor will run on every system 
that uses a 386 chip set. By making these chips 
compatible, we've protected your 386 investment 
far into the future. 

THE HIGH PERFORMANCE INTEL 386' FAMEY 



i486 

SOxRhb 




386DX 
25 x RMK 



386SX 
8 x Faster 



lOx 



60x 



20 x 30 x 40x 

Speed, compared to original 8088 PC 

And now, you have more ways to get started 
than ever. Our 386 microprocessor has established 
itself as the mainstream technology of today 




And to satisfy a wide range of price/ 
performance needs, we've made it 
available as an entire family 

For spreadsheets, databases, desk- 
top publishing and business graphics, our 386SX™ 
chip offers 32-bit power that was unheard of only a 
fewyears ago.To give you even higher performance, 
our 386DX™device comes in several versions, 
from fast to ultrafast. And at the highest end of the 
spectrum, now programmers and software devel- 
opers can tap all the awesome capabilities of the 
i486 microprocessor. 

Of course, the entire family— including the 
i486 chip— gives you full access to over $15 billion 
of existing software. Along with the ability to run 
your applications faster, and manage them more 
easily, using programs like Windows/386* and OS/2* 
And every member of the family lets you run your 
programs one at a time, or all at once, for true 
multitasking. 

If you'd like to know more, just call (800) 
548-4725, Lit. Dept. # CA08. Or if you'd like an even 
faster route from here to the future, just go straight 
to the nearest computer 
dealer, and ask for a system 
based on one of these chips. 



■ ■ |(! 

intel 



i486, lntel386. 386. 386SX and 386DX are trademarks of Intel Corporation- •Windows/386 is a registered trademark of Microsoft Corp. OS/2 is a trademark of Internal tonal Business Machines Corporation. 
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Top DOS 
Spreadsheets 

PRODUCT 

2 Lotus 1-2-3 2.01 

Lotus 

O K Excel 2.0 

Microsoft 

Q Quart™ 

Borland 

^ Supercalc IV 

Computer 
Associates 

g VP-Planner Plus 2.0 

Paperback 

a Plan Perfect 

Word Perfect 

7 Lucid 3-D 1.22 

Personal Computer 
Support Group 

Q PFS:Pro Plan 

Software Publishing 



Top DOS 
Word 

Processors 

PRODUCT 

I WordPerfect 
* 5.0 & 4.2 

Word Perfect 



2 Ward 4.0 

Microsoft 



'J Professional 

Write 2.0 

Software Publishing 



Advantage II 

Ashton-Tate 



CZ DispUywrrte IV 

IBM 

a Wordstar: Pro Pak 
Release4&5 

Micropro 

7 Samna Word IV 2.02 

Samna 

O Office Writer 6.0 

Software Publishing 

Q Wordstar 2000+ 
Release 3.0 

Micropro 

//) Manuscript 2.0 

Lotus 



SOURCE: EGGHEAD DISCOUNT SOFT- 
WARE: BASED ON GROSS CORPORATE 
SALES BETWEEN FEBRUARY 5. 1989, 
AND MARCH 4. 1989. 



INDUSTRY 
Feds May Ban Laptops on Flights 

Pan Am Bombing Sparks Safety Questions About Electronic Devices 



By Scott Mace 

WASHINGTON — In the wake 
of the terrorist explosion last 
year on a Pan Am plane over 
Lochaber. Scotland, U.S. gov- 
ernment officials are consider- 
ing ways to protect against 
bombs on airliners, including 
imposing a short-term ban on 
laptops and other electronic gear 
on flights. 

Testifying before a subcom- 
mittee of the Senate Foreign 
Relations Committee earlier 



this month, Monte R. Helper, 
associate administrator for avia- 
tion standards at the Federal 
Aviation Administration (FAA), 
said he believes that electronic 
devices should be banned from 
flights until an effective screen- 
ing system for detecting explo- 
sives can be developed. 

Plastic explosives hidden in a 
portable cassette stereo are be- 
lieved to have been responsible 
for the explosion of Pan Am 
Flight 103. 

"We must address that prob- 



Businessland and Next 
To Start Promotional Tour 



By Alice LaPlante 

CHICAGO — Next Inc. and 
Businessland Inc. will kick off a 
multicity promotional tour next 
month to introduce the Next 
machine — originally slated for 
the educational market — to 
corporate America. 

Starting on May 2 in San 
Francisco, Next and Business- 
land will present "Executive 
Symposiums" in 16 cities na- 
tionwide, said Businessland offi- 
cials. 

Next founder Steve Jobs will 
host the symposium in San 
Francisco and three other cities. 
The symposiums will last four to 
six hours, and will focus on 
briefing corporate MIS and PC 
managers on the features and 
capabilities of the Next ma- 
chine. 

Businessland described the 
Next promotional tour while at 
spring Comdex here earlier this 
month. 



This will be the first time that 
the Next machine and associat- 
ed software and peripherals will 
be shown to noneducational 
organizations, according to 
James A. Heisch, senior vice 
president and chief financial 
officer of Businessland, in San 
Jose, California. 

To deal with the Next prod- 
uct as well as an increasing 
emphasis on network installa- 
tions and support, Businessland 
is hiring and training additional 
sales people, Heisch said, in- 
cluding more than 100 system 
engineers over the next six 
months. 

Heisch admitted that mar- 
keting, selling, and supporting 
the Next machine would take a 
lot of preparation on the part of 
Businessland management. 



lem in the short term, before we 
have the capability for the ex- 
plosive detection systems," 
Belger said. 

At the hearing, Maryland 
Senator Paul Sarbanes suggested 
that comprehensive inspections 
of electronic equipment may 
add as much as two-hour delays 
to traveling time. The alterna- 
tive would be to leave comput- 
ers, cassette recorders, radios, 
and other devices at home, he 
said. 

Off cially, the FAA has taken 
no action to tighten its policy on 
electronic devices, according to 
a spokesman. 

Federal officials at the hear- 
ing acknowledged that the issue 
of banning portable electronic 
equipment on airlines has been a 
hot topic in the international 
aviation community since Pan 
Am Flight 103. 

A blanket ban on electronics 
equipment may be needed be- 
cause current inspection tech- 
niques cannot detect some ex- 
plosives. 



A manual inspection of the 
cassette recorder believed to 
have blown up Flight 103 over 
Scotland would not have re- 
vealed it to be a bomb, said 
Clayton E. McManaway, asso- 
ciate coordinator for counterter- 
rorism at the U.S. State Depart- 
ment. 

Computer manufacturers — 
particularly laptop makers — 
are concerned about any FAA 
ban. 

"We just hope we have am- 
ple time to take a good look at 
any precautions the FAA de- 
cides to take," said Carol Swift, 
a staff analyst at the Computer 
and Business Equipment Manu- 
facturers Association, in Wash- 
ington. 



Court Rules Bravo Founder Did Not 
Cowrite Ashton -Tate' s Full Impact 



By Rachel Parker 

TORRANCE, CA — Ashton- 
Tate recently won a court ruling 
against Bravo Technologies Inc. 
that dismissed Bravo's claims 
that it cowrote Full Impact. 

Ashton-Tate sued the pub- 
lisher of Mac Calc in mid- 1988, 
after Bravo challenged Ashton- 



Apple's Court 
Calendar 

Ium6, 1989 

Cut off for discovery 

January 15, 1990 

Cut off tor depositions 

February 17, 1990 

All motions due 

March 16. 1990 

Responses to motions due 

April 6, 1990 

Replies to responses due 



AST Research Has Sold Its Entire Line 
Of Macintosh Products to Orange Micro 



At a hearing earlier this month, 
U.S. District Court Judge Wil- 
liam Schwarzer set the sched- 
ule for Apple, Microsoft, and 
Hewlett-Packard's collection of 
materials in preparation for 
their look and feel trial. Al- 
though no trial date was set, 
Apple expects the case to go to 
court in May 1990. 



By Mark brownstein 

IRVINE, CA — AST Research 
Inc. recently sold its Macintosh 
product line to Orange Micro 
Inc. 

The sale, which includes 
AST's entire Macintosh product 
line, is part of AST Research's 
strategy to focus on PC-compat- 
ible systems, enhancement 
boards, and data communica- 
tions products, according to 
AST Research president Safi 
Qureshey. (See "AST Puts Ap- 
ple Division Up for Sale," April 
10, Page 3.) 

Orange Micro believes that 
the addition of AST's five Mac 
products will more than double 
the size of the company. Orange 
Micro will rename and begin 
shipping the acquired products 
later this month. 

The AST/Orange Micro deal 
covers an assortment of Mac 
products, including a video- 



digitizing board — formerly 
called Nuview — that can cap- 
ture and display live color video 
images on the Macintosh II at 
up to 15 frames per second. 
Orange Micro will rename the 
board Alive. 

The Mac286 2.0 and Mac86 
2.0 boards emulate the IBM AT 
and IBM PC, respectively. 

The Mac286 is designed for 
Mac II computers while the 
Mac86 2.0 can be used in the 
Mac SE. 

The final product involved in 
the transaction was the Intelli- 
gent Communications Proces- 
sor (ICP), a board which was 
designed for specialized com- 
munications. 

The board links alternative 
environments to Appletalk de- 
vices. 

The value of the transaction 
and any impact on product pric- 
ing were unavailable at press 
time. 



Tate's claim to ownership of 
Full Impact. Bravo claimed that 
the Mac spreadsheet program 
was a collaboration between its 
founder Richard Ross and Ran- 
dy Wigginton, the primary de- 
veloper of Full Impact. In a 
letter, Bravo asked Ashton-Tate 
for royalties on the features in 
Full Impact that it claimed were 
developed by Ross. 

Ashton-Tate refused to pay 
any royalties and took the issue 
to court to resolve the question 
of who owns Full Impact. 

In his 19-page summary 
judgment order, U.S. District 
Court Judge D. Lowell Jensen 
said that Ashton-Tate owns all 
rights to Full Impact, the pro- 
gram does not violate any of 
Bravo's or Ross' rights, and 
Ashton-Tate had not interfered 
with any contractual relation- 
ships in developing Full Impact. 
What's more, the statute of 
limitations on several of issues 
before the court had expired 
when Bravo sent Ashton-Tate 
the letter. 

Bravo plans to appeal the 
order. "We believe that the 
judge looked too narrowly at 
Bravo's contribution, and mis- 
understood the law on joint 
authorship," said Fenn Horton 
III, Bravo's attorney. Horton 
plans to argue that the statute of 
limitations began running when 
Full Impact became a commer- 
cial product, not when it was 
being developed, thereby giving 
Bravo the right to pursue the 
matter in the courts. 



Free up your credit for other 
purchases while putting Northgate 
computing power at your fingertips. 
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STATE OF THE INDUSTRY ■ By RACHEL PARKER 

Maturing PC Industry Sacrifices 
Excitement in Return for Wisdom 




Tracking your own 
growth is always 
tricky, like standing 
against a doorjamb 
with a pencil on top 
of your head to see 
if you've cleared 
another inch since 
last summer. But 
by looking at a col- 
lection of measures, 
the personal computer industry's status 
seem clean We are in the era of the thirty- 
somethings. 

The financial community has been 
slicing and dicing a handful of financial 
statistics, trying to figure out whether the 
PC industry has "matured" — grown out 
of the go-go days of rapidly rising sales, 
profits, and stock prices. At times these 
analysts seem to be debating semantics: 
What is mature, what is the industry, and 
which market are we discussing? 

For the financial analysts, young 
industries are more exciting to follow, 
because companies like Microsoft Corp. 
or Aldus can pop up and in a very short 
amount of time give investors a great 
return on their money. 

By contrast, the mature companies — 
the IBMs and Hewlett-Packards — are 
less colorful. While these companies' 
overall sales could fund a small- to 
medium-size country, their sales gains 
come in the single digits. 

While these measures work fine for 
financial and stock analysts, they make 
up a fairly slim slice of the whole pie. 
Growth may stall for a variety of reasons: 
slackening demand, shortage of parts, or a 
development lag. And some of the biggest 
companies, such as Microsoft, may main- 
tain high double-digit growth while crest- 
ing the half-billion-dollar mark. To con- 
sider sales growth alone can be like 
weighing yourself without measuring 
your height. 

There are other indicators to monitor, 
and while they don't lend themselves as 
nicely to statistical analyses, they can 
show a trend. In the last two years, we've 
seen a gradual attitude shift among PC 
companies — of all sizes and niches. 
Instead of acting like garage-shop entre- 
preneurs, PC industry leaders are taking a 
more sober, less risk-oriented view of the 
future. 

Take the growing legion of lawyers 
that are working with PC companies. The 
big companies — Apple Computer, 
Lotus Development, and Ashton-Tate — 
have been widely criticized for turning to 
litigation when innovation stalled. 

But the big companies are not alone in 
their trek to legal expertise to protect their 
inventions. Small companies (Advanced 
Software, Quarterdeck Systems, and Bra- 
vo Technologies, among others) have 
used lawyers to file patent applications 
and assert their claims against the big 
guys. 

These acts will be accompanied by 
their own travails. Early patents will be 
too broad to be practical, covering tech- 
nologies that have been in the market for 
years prior to any patent application. 
They may also reflect some flawed under- 
standing of the technology. 

But these experiences are not unique 
to the PC industry. Other industries have 
gone through similar periods, in which 



developers decide to protect themselves 
from the easy knock-offs and clones. 
Inventors in everything from nuts and 
bolts to automobile engines have turned 
to the courts to assure that they are 
properly compensated for their efforts. 
And while innovation in these areas may 
seem slight compared to the PC industry, 
Detroit and Japan come out with new car 
models every year. 

While inventors are protecting their 
technologies and products, companies are 
also becoming more aware of the need to 
collaborate, to rely on others who may 
have a better or more efficient solution to 
a problem. Ashton-Tate's relationships 
with Microsoft and Sybase, Sun Micro- 
systems' relationships with Xerox and 
AT&T, and Lotus' deals with Oracle and 
Gupta Technologies illustrate how spe- 
cialists in one field can work with 
specialists in another — without giving 
up their own expertise or market edge. 
Engineering purists prefer to create their 
own solution, but in practical terms, why 
reinvent a wheel that someone else has 
not only invented but done some exten- 
sive bug-testing on? 

The new era is also apparent at the 
market level. When Steve Jobs and Steve 
Wozniak started selling the Apple com- 
puter, their installed base was small and 
highly devoted to the invention. They 
were the early adapters, who would think 
only twice about spending money on a 
newly designed computer shortly after 
buying their first product. 

Today's users are less devoted to the 
technology and more concerned about 
buying the right equipment once. Even 
long-awaited upgrades, such as 1-2-3, 
Release 3.0 from Lotus, will not be 
overnight successes because the market 
can no longer move as rapidly as it once 
did. 

The entrenched installed base that 
made Lotus, Microsoft, and Compaq 
Computer so large and successful also 
demands constancy and evolutionary 
changes. 

New categories, such as personal 
information managers, take longer to 
catch on in this more cautious market. 
Customers want improvements in the 
products they buy, but not too quickly. A 
dramatic change cannot be absorbed into 
a large user site; at best it can be adopted 
by a small band of "PC rebels." 

Taken together, these notches on the 
doorjamb reflect an industry that has 
probably seen its most exciting and 
tumultuous years. True, high growth will 
continue at the high end of the hardware 
market, and certain software companies 
will continue to generate fast-growing 
sales and profits. But the days of the 
garage-shop entrepreneur seem as much a 
part of history as Hula Hoops and woodie 
wagons. 

The industry's ground rules have 
changed, and even today's independent 
entrepreneur has to live by some institu- 
tionalized rules. While we may be nostal- 
gic for the exciting past, the new era 
brings wisdom and perhaps a recognition 
that the PC industry is not a whole lot 
different from other industries. Just a bit 
younger. 

Rachel Parker is senior editor of Info- 
World's Industry sect/on. 



TECH STREET ■ BY JOHN GANTZ 

HP-Apollo Melding Will Be Felt 
On the Space-Time Continuum 




In your daily life as 
an JnfoWorld read- 
er, Hewlett-Pack- 
ard Co.'s proposed 
$476 million acqui- 
sition of Apollo 
Computer must 
seem about as im- 
portant as, say, the 
197) acquisition of 
the RCA computer 
business by S perry Univac. A big-bucks 
big deal with about as much immediate 
impact as Skylab falling in the Australian 
outback. 

But don't forget, we live in a single 
space-time continuum, and all events are 
connected. In another space-time contin- 
uum RCA didn't sell off, the big electron- 
ics conglomerates pushed IBM aside, 
IBM slunk back into the punch card 
business, and the PC industry resembles 
the radio-controlled model plane industry 
in our space-time continuum today. 

So, yes, a Hewlett-Packard/Apollo 
Computer melding will affect our busi- 
ness more and more as time goes on, 
particularly in light of Apollo's network- 
ing strengths and Hewlett-Packard's fi- 
nancial and product line breadth. Hew- 
lett-Packard is, remember, a major player 
in the PC and PC peripherals business. 

At first, of course, you'd wonder what 
both companies saw in each other. Each 
of them has been accused of having the 
marketing skills of someone who sells 
sushi as dead fish, so there isn't likely to 
be much gained in terms of adding skills 
in that direction. But there are some 
surface and subsurface synergies, which 
we have been analyzing like crazy here at 
TFS as part of putting together a 
multiclient study on the subject. 

For instance: 

• Hewlett-Packard obtains not only 
an excellent engineering force, but also 
access to East Coast labor pools and 
major manufacturing and development 
centers — right in Digital Equipment 
Corp.'s and Data General's backyard and 
right up the street from Sun Micro- 
systems' East Coast facility. It also has 
facilities a little closer to Europe, in case 
" 1 992" (the "single Europe" economic 
plan) offers an opportunity for U.S. 
vendors. 

• Hewlett-Packard will not only be 
adding the Apollo account base to its 
own, but will also be gaining an immedi- 
ate market for peripherals, forms and 
supplies, and test and instrumentation 
equipment. Both companies should make 
out from the addition of Hewlett-Packard 
service and maintenance capabilities to 
the Apollo base. 

• The acquisition not only gives 
Hewlett-Packard a significant market- 
share boost and the largest product suite 
in the workstation market, but it also 
gives Apollo access to Intel 80386-based 
products that it didn't have before. 
Suddenly we're looking at a combined 
company with a product line that extends 
from portable computers up through 
$100,000 graphics workstations and into 
million-dollar systems. That's more than 
the Digital/Tandy combo. 

• The melding of Hewlett-Packard's 
Precision Architecture design philosophy 
— geared for family rather than single- 
product designs — and the gate-level 



simulation and system test capability 
Apollo (demonstrated in its design of the 
Prism series of high-end RISC worksta- 
tions) will give the combined company 
the awesome capability to cut time to 
market and manufacturing and design 
costs. We're talking about putting two 
great engineering forces together here. 

There are cultural bugs to work out, of 
course. Apollo's culture is more like 
Prime's or Digital's than like Hewlett- 
Packard's, but both are comfortable with 
decentralized operations and strive for 
engineering and corporate excellence. 
Both generate strong self-esteem in their 
employees. 

Although neither company is the type 
to simply let off employees without 
making some alternative available, 
there's likely to be a decent amount of 
consolidation on the administrative side 



WW hy shouldn 't a 
deserving company like 
HP pick Apollo up?" 



and perhaps in corporate marketing. 
Other consolidations — say in worksta- 
tion development, sales and maintenance 
forces, and R&D — will follow after a 
period of assimilation. 

My guess is, however, that Hewlett- 
Packard is picking up Apollo as much for 
its people as for its product line and 
customer base. Apollo's stock had been 
down low enough of late to generate 
speculation on Wall Street and elsewhere 
that Apollo might be a takeover candi- 
date — so why shouldn't a deserving 
company like Hewlett-Packard pick it up 
instead of a Bennet LeBow or Asher 
Edelman? 

What I'm waiting to see — and it will 
be a bit of a wait — is what this does for 
Hewlett-Packard's and Apollo's position 
in the Unix community and what it 
means for the high end of the workstation 
line, where both compete with server and 
visualization products based on their own 
proprietary RISC chips. A nice Chinese 
puzzle. 

Again, direct impact on your life 
today? Little. Unless you work for one of 
the two companies. But tomorrow it 
could be more. 

Ten years ago, when Hewlett-Packard 
was generally considered third behind 
Digital and Data General in the mini- 
computer business and was probably 
better known for its calculators, who 
would have suspected the company 
would be second only to IBM in PC- 
related sales among systems suppliers? As 
we head into the era of networking, client- 
server-based computing, and PC connec- 
tivity, I bet we'll hear more of Hewlett- 
Packard. 

John Gantz is editor of the Tech Street 
Journal, a newsletter on the high-tech 
stock market and business perfor- 
mance. The views expressed are his 
own. 
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Expert Systems Take Off 

But Finding People With the Right Blend of Programming Skills 
and Business Acumen to Design Them Is a Challenge 



By Jcff Angus 

■■ xpert systems technology holds out 
L the hope of using "artificial intelli- 
gence" to capture and clone the 
k skills and wisdom of senior person- 
nel in industry, government, and educa- 
tion. But, historically, the intensity of 
interest has significantly outstripped actu- 
al product. 

The time seems to be coming when the 
dream of commercial expert systems can, 
selectively, become reality. Not just 
limited to defense and financial products, 
expert systems are appearing in the wide 
spectrum of settings that indicates a new 
level of market presence. As it turns out, 
the limiting factor for the technology's 
advance is not corporations' ability to 
spend nor is it, in this era of lagging 
educational skills, a lack of perceived 
need; it's a shortage of qualified people in 



a new, virtually empty, job category. 

Expert systems are starting to show up 
on corporate microcomputer buyers' 
shopping lists; about 19 percent of 
InfoWorld readers plan to buy them this 
year. And while that doesn't threaten to 
upset any of the contenders for Egghead's 
list of top sellers, it's a substantial market. 

What the field of expert systems is 
missing right now is enough people with 
the right combination of talents to design 
them. Although that lack of professional 
design skills may have hindered the 
general quality of the microcomputer 
expert system applications produced, it 
hasn't retarded either the number or 
diversity of them. Apparently, people 
perceive expert systems as valuable 
enough to put up with some shortfall in 
the usefulness of the products. 

RANGE OF PRODUCTS. Just two years ago. 



business expert system products were 
overwhelmingly oriented to the financial 
industry, and over 50 percent of the 
applied products exhibited at the Ameri- 
can Association for Artificial Intelligence 
(AAAI) show were loan risk assessment 
tools. Companies are building expert 
systems now for a spectrum of reasons 
and industries. 

Tesseract Corp., a California vendor of 
mainframe HRIS (Human Resources 
Information Systems) service, is using the 
best-selling expert system, low-priced VP 
Expert from Paperback Software Interna- 
tional, to gather and organize field 
representatives' interviews with Tesseract 
clients. The program was used to embody 
the expertise of three "domain experts" 
— people who know how to structure 
client interviews and respond to answers 
in order to ask all the appropriate 
questions without asking ones made 



unnecessary by certain responses. 

"A part of what we offer is the payroll 
program." said Tesseract's Kim Zimmer- 
man, "and it has to be configured for 
each company." The field representatives 
interview the client, entering answers to 
the system's questions on a portable 
computer running Tesseract's VP Expert 
system. 

Zimmerman explained that the results 
of the interviews generate a .DBF file, 
which, after several other programs mas- 
sage it into a final format, gets uploaded 
to the mainframe, automatically config- 
uring the payroll program. The main- 
frame gets data in a way that makes it 
"think" it's still getting interactive input 
from a key entry operator, but it's actually 
getting the information directly from the 
PC's absorbed answers. 

Advantages to Tesseract include the 
elimination of repetitive entry and mis- 
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Recently, an information management revolution 
occurred at the University of Wisconsin-Stevens 
Point. Dan Goulet from the University and Jim 
Leonhart of AT&T— campus radicals of a different 
kind— explain how they were able to realize a bold 
and complex vision. 
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These men 
started a revolution 
on campus. 



Jim: I remember the first day we 
met. You had been around the block a 
few times, but weren't getting 
the answers you needed. 

Dan: We wanted to create a 
unique educa- 
tion environ- 
ment: a free- 
flowing on- 
line computer campus. We had a 
vision, and we were looking for 
someone to help build it. 

Jim: A distributed networked 
computing solution, that's what we'd 
call it now: a way to process, move 
and manage information effec- 
tively, throughout a widespread 
organization. 

Dan: We talked to many comput- 
er vendors before you. We got tired 
of describing what we needed, so we 
drew it. That graphic was about 13 
feet long. 

Jim: More like twenty The chart 
showed eveiy information resource 
on campus linked together, accessible 
to students, faculty, and administra- 
tion. It became the wallpaper in my 
office for fifteen months. 

Dan. It was like a blueprint for a 
data superhighway. 

Jim: We put our ISN wide-area net- 
work at the center— like an inter- 
change—and built fiber and twisted- 
pair data lanes to applications running 



on AT&T 3B2s, DEC, UNISYS and 
other hosts located in all the depart- 
ments. We put on- and off-ramps in 
strategic locations: StarLAN networks 
that gave access to the highway from 
workstations. 

Dan: We designed everything 
from the user perspective. The more 
technically remarkable the system 
became, the harder we worked to 
make it approachable. 



Jim: It's mind-boggling how much 
computer power is out there. We 
wanted to harness it all, yet give a 
piece to every individual. 

Dan: A truly distributed network, 
one we don 't think we'll ever outgrow. 
We've added 300 WGS workstations 
in the last five months. 

Jim: Dan, where in the world is 
that wallpaper today? 

Dan: We had it bronzed. Today, 
so many colleges and businesses 
really need a similar solution. 
That's probably why we've had 
so many visits from 
them lately. 

Jim: Little 
did we know 
back then, when we first met. 

Dan: Oh, something tells 
me you had a hint. 



Jim: Easy for novices, powerful 
enough for programming students. 

Dan: We developed a menu- 
driven user interface that is consistent 
and clear. Students and faculty can 
select applications like checking spell- 
ing, transmitting course grades, even 
browsing through tlje on-line card cat- 
alog of 1.5 million books at tloe Univer- 
sity of Wisconsin-Madison. We wanted 
desktop power and access, but we 
wanted to process information where 
it made the most sense. 

Jim: Thinking back, we realized 
early that the complexity of your 
vision precluded a single-system 
focus. You needed open systems. 

Dan: You were really the only 
ones that understood this point. Open 
systems allow us to use off-the-shelf 
components; vendors have to bid 
against each other to get our business. 
Open systems are the secret. 



The Stevens Point Solution: 

THE (;ha1.1.ENGe7~| 

Create a distributed computing revolu- 
tion; link the campus into an integrated 
information resource open to every user. 
I THE SOLUTION: I 



AT&T 3B2 computers support a multitude 
of UNIX* System V-based applicatioas. 
AT&T StarLAN connects AT&T WGS 
computers, a variety of micros, and hosts 
together. The AT&T Information Systems 
Network (ISN) is even campus user's gate- 
way to all computer resources. 
r^mE^EsuuTJ 

Stevens Point has been designated a Cen- 
ter of Excellence for Distributed Aca- 
demic Computing by the Board of 
Regents for the entire University of Wis- 
consin system. The majority of the 9000 
students on campus regularly use the net- 
work for coursework and homework. 
Faculty have integrated computing into 
41% of their coursework. 

Call your AT&T Account Executive, an AT&T 
Authorized Reseller, or 1 800 2-»" 1212, Ext. 156. 
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takes thai can be introduced in the reentry 
process. Most important, the company 
gets uniformly accurate information- 
gathering that only the most experienced 
interviewers could have achieved before. 
That level of competence can now be 
harvested by all the field reps, she said. 

Zimmerman thinks VP Expert is a 
great bargain and not at all a "toy." Her 
company uses its capability to interact 
with VP Info, Paperback's Dbase work- 
alike product, and C language routines. 
Tesseract, however, will in a couple of 
years build its own system without the VP 
Expert tool. 

"We have about 2,000 rules right 
now," Zimmerman said, "and it takes 
about l megabyte of storage. Speed is a 
bit of an issue." As noted in the 
accompanying story on Page 47, a vast 
majority of expert systems have fewer 
than 1 00 rules, so Zimmerman will be 
using the inexpensive product for other, 
less rule-intensive projects. 

A very different use for VP Expert is 
made by Phil Martz, a senior AI engineer 
for biotechnology firm Beck man Instru- 



ments of Brea, California. Martz said 
Beckman uses the product as a training 
tool in a class given to all interested 
parties in the company. For the actual 
applications, they use a Xerox AI work- 
station and port the code to PCs. About 
80 people have taken the classes, Martz 
said, and about 10 resulting projects are 
in the works. 

Beckman 's expert systems, Spin Pro 
and Pep Pro, are instrumentation advis- 
ers, providing advice on ways to use 
centrifuges and protein synthesis tools, 
respectively. Martz noted Spin Pro helps 
Beckman 's customers find out the op- 
timum components for purifying a mix- 
ture as well as the best combination of 
components the customer has on site. 
Repeated Spin Pro use helps the lab — 
and Beckman — in another way. The lab 
can find out what Beckman products it 
needs that it doesn't already have. Inci- 
dentally, Martz thinks Spin Pro's 1986 
shipment was the first canned PC expert 
system product sold. 

The United States' dominant research 
area is weapons systems, and expert 



systems have been swept along in the 
torrent of funding with everything else, so 
that war automation is the No. I use of 
the technology. But organizations like the 
U.S. Comptroller of the Currency and 
Peat Marwick Main & Co., the account- 
ing giant, are a part of the reason financial 
concerns are the next most common use 
for expert systems. 

The Comptroller's office is responsi- 
ble for inspecting and auditing the fiscal 
health of banks. National bank examiner 
Wes Zickefoose and partner Phil Osborn 
tapped into their knowledge of six 
experts, each from a different region of 
the country to shape Bert (Bank expert). 
Bert, developed in Guru, an expert data 
analysis tool from MDBS Inc. of La- 
fayette, Indiana, was built in response to 
personnel cutbacks in the Comptroller's 
staff at the same time the deregulated 
banking industry was undergoing its most 
volatile era since the Hoover Depression. 
Bert, which embodies the expertise of a 
skilled senior inspector, grinds through 
the Financials of banks much more 
quickly than the average inspector could. 



This allows the Comptroller's office to 
inspect more banks than their slashed 
budget would otherwise allow. 

"Our analysis teams didn't have time 
to do the analytical evaluation they used 
to," Zickefoose said. "So we wanted to 
provide the analytical evaluation the 
teams couldn't. Bert gives us consistency 
and quality." 

There are two aspects to the Guru- 
based system that are unusual. First, 
Zickefoose explained, there is no data 
entry, so the cost of getting data into 
shape to be digested is low. The program 
simply downloads certain fields for banks 
the analyst selects; the data comes from 
the FDICs Uniform Bank Performance 
report for the subject bank. The Guru 
system tests it and provides a conclusion. 

That's where the second unusual item 
comes in. Whenever the system flags a 
reason for concern, it provides the analyst 
with the logical chain of details that set it 
off, an ordered printed list of the rules by 
which the system came to the conclusion. 
"It means working with the system is a 
form of apprenticeship," Zickefoose said. 



What Makes Up an Expert System and How Does it Work? 



Bv Andrew Schaub 

Expert systems are not futuristic science-fiction 
products that threaten to replace human workers 
or provide incomprehensibly complex solutions to 
commonsense problems. Instead, they are busi- 
ness tools that help to enhance the quality and 
availability of knowledge required by decision-making 
professionals in a wide range of industries. 

If they are designed and implemented correctly, 
expert systems provide business users with high- 
powered complements to their conventional programs 
such as databases, word processors, and spreadsheet 
analysis. 

Expert systems differ from conventional applica- 
tions software in the following ways: 

• The sophistication of the user interface. 

• The existence of a "knowledge base," or system of 
related concepts that enable the computer to approxi- 
mate human judgment. 

• The expert system shell, or interpreter. 

It's the shell that actually processes the information 
entered by a user, relates it to the concepts contained in 
the knowledge base; and provides an assessment, 
judgment, or solution to a particular problem or 
question. 

Note that, in principle, any conventional program- 
ming language can be used to build a knowledge base; 
you don't need so-called artificial intelligence languages 
such as Lisp or Prolog. The shell simplifies the process 
of creating a knowledge base. 

INTERFACE DESIGNS. Traditionally, interface designs for 
expert systems have hinged on graphical capabilities 
and unconventional methods of entering data into the 
system. For example, many expert systems used a 
mouse for data entry well before the Mac became 
accepted in corporate America. 

Graphical interfaces can supply information in any 
number of forms: simple text "dressed up" in windows, 
pop-up menus, or actual graphical objects designed to 
represent things like statistical information or flow of 
logic. 

Now, much of this style has been integrated into the 
conventional applications, but they're of particular use 
in expert systems. An expert system may express an 
idea, solution, or explanation using more complex 
conventions than rows of numbers, pie charts, or brief 
messages such as "Out of space on drive B:." 

Practical examples include the drawing of a map by 
an expert system that provides directions or geographic 
analysis or the expression of financial relationships 
through complex charts organized dynamically to 
emphasize a particular point 

The user interface does not intrinsically limit the 
capabilities of the expert system to "reason." It only 
enhances the ability of the user and computer to 
communicate and improves the quality of users' 



understanding of the assessments. 

THE KNOWLEDGE BAM. The knowledge base is the library 
of "rules" the expert system uses when making a 
decision or offering a solution to a problem. In general, 
there's a system designed specifically to manipulate 
information in the particular form the knowledge base 
has. Knowledge bases are traditionally described as 
large systems of "if then" statements, but this 
description is misleading for two reasons. 

First, knowledge bases may not contain definitive 
rules at all but may contain many other objects: 
associative relationships between different concepts, 
statistical information about the probability of certain 
solutions, or simply large databases of facts that can be 
compared to one another based on simple conventions 
intrinsic to the expert system. 

As an example, an expert system designed to manage 
portfolios would have to include both hard financial 
concepts and equations and softer information, such as 
rules of thumb concerning appropriate times to buy and 
sell based on the intuitive feel of a specific expert 
investor's reading of "technical" trends. 

The rules may categorically favor certain invest- 
ments, such as high-tech firms. And the developer may 
have encoded some concept of legal limitations in the 
expert system. 

CREATING THE KNOWLEDGE BASE. The way the informa- 
tion gets into the knowledge base is dependent on the 
specific expert system. Generally, it's coded by hand, 
like a traditional program, by "knowledge engineers" 
who perform structured interviews of experts in the 
particular field. There are other ways emerging, too. Far 
from hand-coding are neural networks, which have an 
intrinsic capability to memorize and "learn" from 
patterns reinforced by trainers/experts in a specific 
field. 

The main purpose of the knowledge base is to 
provide the guts of the expert system — the connections 
between ideas, concepts, and statistical probabilities 
that allow the reasoning part of the system to perform 
an accurate evaluation of a potential problem, asset, or 
investment. 

SO, HOW ABOUT THE SHELL? An expert system shell 
provides a layer between the user interface and 
computer operating system to manage the input and 
output of data. It also manipulates the information 
provided by the user in conjunction with the knowledge 
base to arrive at a particular conclusion. 

The structure of the shell is very similar to that of an 
interpreter or a front end to a database program but 
richer and more capable of taking the facts, assertions, 
and conditions contained in the knowledge base and 
applying them to the input data. The shell also manages 
the user interface, performing functions that range from 
the validation of numeric values entered on the screen 



to management of the mouse and the representation of 
graphical objects. 

The shell is often sold as an end-product, allowing 
the purchaser to encode a knowledge base from scratch, 
the same way a user would purchase a database system 
to store information provided by his company. On the 
other hand, knowledge bases can be sold as products — 
where a shell or interpreter may be an incidental part of 
the package — in the same way a user might buy data, 
such as the complete works of William Shakespeare or a 
body of data relevant to the user's business. In that case, 
the user can immediately take advantage of the existing 
library of judgments provided by the system. 

SYSTEM SOFTWARE: HELP OR HINDRANCE? The computer's 
operating system plays an important role in the 
implementation of an expert system. The operating 
system provides the basic capabilities of the machine to 
the expert system, including file management, some 
user interface support, memory management, and 
interfaces to other products that might want to share 
information that is contained in the expert system. The 
operating system's resources and utilities may intrinsi- 
cally provide needed capabilities (for example, graphic 
or mouse support, database management) that, there- 
fore, ease the need for additional programming. In 
some cases, the operating system may even provide 
conventions for interfacing the expert system to other 
programs. 

The disadvantage of using the operating system's 
facilities is the limited control the developer has over 
the facilities and likely performance degradation. I 
believe, as an example, OS/2 and the Presentation 
Manager will provide much better interface support 
than DOS, with less plumbing work for the expert 
system developer. 

USING AND MISUSING THE EXPERT SYSTEM. The purpose of 
the expert system is to enhance, or enable, judgment on 
the part of a human being, not to replace human 
judgment altogether. Expert systems can provide a 
relatively naive user with a lucid and powerful 
assessment of a problem where an expert is either 
unavailable or where it isn't practical to involve an 
expert in the decision. 

Additionally, expert systems — without being 
formal training systems — can help users learn 
concepts and methods of decision analysis through the 
process of solving problems in conjunction with the 
computer, a valuable asset in any business situation. 
Over time, the user of a properly implemented expert 
system has the opportunity to absorb the expert's rules 
and intuitive decision-making skills. 



Andrew Schaub is a senior software engineer at 
Syntelllgence Corp., a Sunnyvale, California-based 
artificial intelligence firm specializing in building risk 
assessment expert systems. 



Sometimes even the most 
advanced technology 
starts with a simple idea. 




Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, ^ 
they were quite surprised to find 
such a simple answer. Bubbles. 
Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that's almost 
unheard of in a non-impact printer. 

The BJ-130 Bubble- Jet Printer provides 
incredibly precise print quality for every- 
thing from text to graphics and lets you 
print on just about any plain paper you 
choose. Even paper as wide as 16.5 inches, 




Canon 

IcHSE) 



Bubble-Jet Printer 



thanks to a 136-character/line car- 
riage that's the widest in its class. 
And when it comes to virtually 
maintenance-free performance 
the BJ-130 is also in a class by 
itself, with built-in automatic clean- 
ing and a unique 48-nozzle print 
head that lasts for years. Along 
with high speed operation that's so 
quiet you can keep the unit right by your 
desk, convenient cut-sheet feeding 
plus complete software compatibility, 
the BJ-130 Bubble-Jet Printer is simply 
faster, simply quieter, simply clearer. 
Quite simply, it's a better way to print. 



For more information, call the Bubble-Jet Hot Line 1-< 



800-453-7000 
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adding that he thought it was like working 
at the side of an expert who could 
verbalize the reasons he decided to do 
something a particular way — something 
even the best live ones can't always do for 
you. 

The Comptroller's supervisory re- 
search department is, therefore, trying 
something that appears in a minority of 
working expert system sites. They're not 
so much trying to use the machines to 
make up for lost expertise as to stimulate 
it in the resources they have to create the 
groundwork for producing generation 
after generation of experts. And because 
they're smart enough to know that in a 
deregulated world banks can find new 
ways not only to profit but also to self- 
destruct, they're reviewing the perfor- 
mance of the system against known 
reality. "Every six months," Zickefoose 
explained, "a network of high-level exam- 
iners challenges it." 

With the banking system "cops" using 
expert systems to test for bank wellness, it 
shouldn't surprise you to find out the 
bank's hired police force — professional 
auditors — are using the technology, too. 
The knowledge engineer and project 
leader for IV;ii Marwick, senior manager 
Gary Ribar, works in audit research, a 
group focused on better ways to evaluate 
the health of banks that his company 
works for as auditors. 

"We do a lot of credit reviews on banks 
and we saw an opportunity to make better 
audits," Ribar said. "The critical piece of 
the analysis is to see to what extent their 
loans are collectible or not." Ribar said 
many of the data processing experts who 
heard what he was working on were more 
than skeptical; they thought both the non- 
procedural nature of the task and the 
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I he technology is finding its way into PC 
applications. It seems only a matter of time un- 
til it loses its luster as 'artificial intelligence. ' * 



intuitive feel required would make it 
impossible. 

In spite of official skepticism, Ribar's 
Loan Probe, the product of his work, is a 
reality. He used Level 5, a product from 
Information Builders Inc. of New York. 
He chose that product because Peat 
Marwick is a highly "Macified" environ- 
ment, and Level S systems are portable 
between MS-DOS, Mac, VAX, and 
IBM's VM and MVS environments. And 
in each of those environments, it inter- 
faces with Information Builders' Focus 
and common native database products. 
And Level 5 can cope with the extraordi- 
nary 9,000 rules in Loan Probe. 

Ribar warns potential expert system 
developers that knowledge acquisition 
can be costly. In Loan Probe's case, it 
took two interviewers a total of three 
man-years. Peat Marwick's approach was 
to use primarily one team of experts and 
use about 20 other auditors to provide 
depth of vision. 

FAR ENOUGH ALONG TO RESELL. A true 
indicator of the maturity of the expert 
system development field is the rapidly 
proliferating number of products avail- 
able. Peat Marwick, for example, will 
start shipping Loan Probe on May I to 
financial institutions. Ribar says the price 



is $8,000 per module, with three modules 
available for different loan types. (Con- 
tact: Les Simpson, Peat Marwick, 3 
Chestnut Ridge Road, Montvale, NJ 
07645; [20I] 307-7325.) 

Joe Burger, an aerospace engineer, is 
selling a product he used VP Expert to 
develop, called Space History. The prod- 
uct is designed to find in the sky the 2, 1 40 
satellites launched since Sputnik, or to try 
to identify a flying object as a specific 
satellite, or retrieve general information 
about world space programs. The $199 
product is available from Space Analysis 
& Research Inc., 6957 Blackhawk Place, 
Colorado Springs, CO 80919; (719) 599- 
3886. 

Martz said Beckman has about 10 
other products under development, and 
Ribar said Peat Marwick has others, too. 

The technology is finding its way into 
PC applications. It seems only a matter of 
time until it loses its luster as "artificial 
intelligence," because, as DEC's Ken 
Berkun said: "The experts only call a 
technology AI when they understand it 
and almost nobody else does. As soon as 
it gets commercialized, they reject it as AI 
and call it just another product." But 
conversely, as it loses its magic, the 
majority of less pioneering personalities 
will find it more appealing, and it'll find 



its way into the quiver of corporate 
workplace tools. 

KNOWLEDGE ENGINEERS. But the factor 
that will make that deployment useful is 
missing. There aren't nearly enough 
people trained for the highly specialized 
task of "knowledge engineering." A 
knowledge engineer (ICE) isn't just a 
talented programmer, or a person who 
knows the infrastructure of the business, 
or a highly skilled structured interviewer. 
A good KE is someone who can do all 
three, even if that means he's not a super- 
talent at any of those facets. And good 
KEs may not be easily found from among 
the ranks of interested programmers and 
systems analysts because of the multiple 
requirements but also because the non- 
procedural, intuitive nature of knowledge 
acquisition runs against the grain of the 
precise-thinking skills of most successful 
programmers. 

And, as both Ribar and Martz noted, 
there are no useful books on how to do 
the job or any piece of it. 

Successful KEs won't likely have tradi- 
tional computer science backgrounds. 
Tesseract's Zimmerman has a graduate 
degree in French and Russian. Her 
foreign language abilities possibly enable 
her adaptation to understanding the 
varying languages of business, computers, 
and human relations. 

The job title is virtually unused. Only 
19 of InfoWorlds 1 70,000 subscribers are 
called KEs. And 13 of those work for 
companies like Syntelligence and Tek- 
nowledge that build expert systems as 
their primary business. Only five KEs 
who responded work within companies 
that don't have expert systems as their 
primary business. 
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THE FUTURE — DARK AND LIGHT. Given the 
lack of human and learning materials 
"infrastructure" for proliferating expert 
systems, it seems likely there will be 
significant frustration with corporate 
developments, even with the successful 
ones. 

Skilled KEs who do emerge will, for 
the present anyway, likely be sucked out 
of business and into the massively funded 
Department of Defense effort to incorpo- 
rate expert technology into the automated 
battlefield. And many U.S. corporations 
aren't set up to reward the skills of people 
who aren't the best at one thing but can 
juggle the requirements of the many skills 
needed to be a K.E. This is going to make 
it diff cult for corporations to see clear to 
compete with Department of Defense to 
reward KEs for their skills. 

Like post-World War II experience 
with hiring programmers, businesses will 
have to hire and sort out successes 
stochastically to find out what personal- 
ity types and skills lead to the best KE 
material. 

It took DeMarco and Yourdon about 
20 years after the job of programmer was 
first defined to create a structured 
methodology to make sense of the work, 
and it took hiring managers almost that 
long to figure out what kind of skills 
made a good hire for it. Hey, there are still 
tons of hiring managers who can't hire the 
right kind of programmer, not to mention 
something as complex as a knowledge 
engineer. 

For the forseeable future, we're likely 
to see both good and bad products, built 
for good and bad reasons, and construct- 
ed by good and bad designers. But keep 
your eyes open. This technology is on the 
move. □ 



Expert System Tools: Language or Shell? 



There are basically two types of low-end tools for building 
expert systems: end-user tools, like expert systems shells, 
and high-level programming languages that lend them- 
selves to artificial intelligence (AI) uses. Which tool is 
best depends on a site's programming resources, the number of 
rules in the expert system, and budgets. 

Today, 85 percent of all the expert systems built on PCs and 
Macs using products that cost less than $ l ,000 are created with 
end-user tools, according to Paul Harmon, editor of Expert 
Systems Strategies, a San Francisco-based industry newsletter. 

"Why do you use a spreadsheet [to do calculations] rather 
than a traditional programming language? Because some- 
body's already built the spreadsheet for you," Harmon said. 

USING A SHELL. End-users of expert system shells cite ease of use 
as their main selling point. (Catherine Zimmerman, a 
knowledge engineer at Tesseract Corp., a subsidiary of The 
Prudential, chose VP Expert to build an expert system for 
laptop computers that conducts field interviews to configure 
payroll service bureaus. 

Zimmerman, who also programs in C, chose to go with an 
expert system tool over both traditional and artificial 
intelligence languages because she thinks it's more appropriate 
"in situations where there's some ambiguity or decision- 
making to be done." 

The inability to multitask and the need for systems with 
1 0,000 to 1 00,000 rules will, in the future, lead the company to 
develop its own inference engine, Zimmerman said, although 
she'll continue to use VP Expert where appropriate. 

For many users, however, low-end systems will be more 
than adequate. Harmon said. For example, of the more than 
200 expert systems applications that DuPont has developed, he 
said, most have fewer than 1 00 rules. 

USING A LANGUAGE. High-level programming languages have 
their adherents, too. John Chihorek, a manager of software 
engineering at Ford Aerospace's Aeronutronic division, was 
attracted to Borland International's Turbo Prolog because of 



price as well — he paid $69. 

Chihorek, an experienced Pascal programmer, built an 
expert system to help technicians diagnose problems in 
infrared sensing systems for jet fighters. Based on readouts of 
diagnostic messages from the sensing systems, workers now 
isolate faults that previously took up to two weeks to locate 
"in, literally, a couple of seconds," he said. 

Chihorek said he built the first version of the expert system 
over a weekend. It took about two months to finish 
development. "Prolog does the exhaustive search of the 
knowledge base which would be extremely difficult in Pascal 
or C," Chihorek said. However, he added, success with Prolog 
requires a pretty technical programmer. 

"The hardest problem was to completely rethink program- 
ming methods." Chihorek said. "Once over that hurdle, it was 
taking me one-tenth to one-twentieth as long to code as it 
would have with Pascal." 

— Smart J Johnston 
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But they don't. So we created a broad line of PC compatible 
computers to meet your individual computing needs while working 
within your budget 

Whether you are with a Fortune 1000 corporation, manage a small 
business or work at home, there's a Mitsubishi" computer to fit your 
requirements in size, speed and power. 

The sleek mp286L portable is easy to use at home or carry from 
home to the office. The MP286 is a small footprint desktop PC For 
expandability, it's the 32-bit MP386 or the new 16 MHz MP386s — 
the perfect balance of size and power. 

For greater convenience and performance flexibility, you can 
integrate your PC with a wide choice of Mitsubishi peripherals including 
color monitors, disk drives, scanners and color thermal transfer printers. 

See our full line at your authorized Mitsubishi dealer who is 
ready to listen and recommend just the right Mitsubishi system and 
peripherals. Or contact the Mitsubishi Information Center by calling 
in the US. and Canada 1-800-556-1234, ext 25 (in California, 
1-800-441-2345, ext 25). 

With over a decade of experience, Mitsubishi has delivered over 
a half million personal computers earning a reputation for unparalleled 
quality and dependability. 

Mitsubishi Electronics. Personal A ._ IC|J . 
computers and personal service. ' OUtSloMI 
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Larger Partitions with DOS 4.0 

Your April 3 story on DOS 4.0 
("Users Say DOS 4.0 Not Worth an 
Upgrade," Page 105) stated that 
"DOS 4.0 supports files larger than 
32 megabytes by redefining cluster sizes 
and rendering them incompatible with 
files created under earlier versions of 
DOS. The impractical remedy is for all 
users to switch to DOS 4.0." 

Although you can have a single file 
larger than 32 megabytes under DOS 4.0, 
that's not really the point. What it offers 
that earlier versions didn't is the capabili- 
ty to create a single logical drive larger 
than 32 megabytes. It does not do this by 
redefining the cluster size, which remains 
the same as in DOS 3.X up to 128 mega- 
bytes. 

The changes are in the file allocation 
table. Files created under DOS 4.0 are 
completely compatible, upward and 
downward, with earlier versions of DOS 
(unless they are actually larger than 32 
megabytes), and there is no need to switch 
every user to 4.0 unless you just want to. I 
know, because in my office we run 
several versions of DOS, including 4.01, 
on various machines and have no trouble 
whatever swapping files among them. 

InfoWorld has focused on the shell as 
4.0's main user benefit, which I think is a 
mistake. The real advantage is its capabil- 
ity to partition a disk into segments larger 
than 32 megabytes. If you want that 
capability, IBM's DOS 4.01 is, except for 
easily avoided bugs in EMS handling, 
very nice and quite solid, and rumor has it 
that Microsoft has cleaned up the EMS 
problems in the version it is selling. 
Otherwise, you're probably better off 
saving some memory by sticking with 3.3. 

InfoWorld has also largely failed to 
address one of DOS 4.0's most significant 
flaws: IBM's poorer-than-ever documen- 
tation for the product, particularly where 
it refers to installation procedures. 

There are a couple of things you must 



April 24-26, San Francisco: "Moving to 
Dbase IV" is a three-day seminar by 
Adam Green for experienced Dbase users 
to learn features of Dbase IV with little 
repetition of Dbase III and III Plus. He 
will also hold a two-day "Advanced 
Dbase IV Topics" seminar April 27-28. 
Location: Hotel Nikko. Contact: Digital 
Consulting Inc., (508) 475-6990. 

April 25-27, Atlanta: The Citex (Comput- 
er Industry Trade and Exposition) show 
features exhibits by manufacturers and 
industry-specific conferences. Don E. 
Daniels of Bellsouth Services and Will 
Keiper of Microage Computer Stores will 
deliver the keynote speeches. Location: 
Georgia World Congress Center. Contact: 
H. A. Bruno Inc., 385 Sylvan Ave., Engle- 
wood Cliffs, NJ 07632; (201) 569-8542, 
(800) 444-EXPO. 

April 26-28, Washington: The first Mac- 
world Exposition in Washington will 
offer conferences and workshops involv- 
ing Mac hardware, software, peripherals, 
and services, along with a special govern- 
ment-user session. Location: Washington 
D.C. Convention Center. Contact: Diana 
McGowan, Mitch Hall Associates, P.O. 
Box 155, 1200 East St., Westwood, MA 
02090; (617) 329-7466. 

May 9-11, New York: The National 



be careful of if you try to install 4.0 
manually. One is that SYS will not work 
properly if you have a non-IBM version 
of DOS already installed on the disk. The 
other is that you may have to back up the 
drive, remove the old partition table with 
FDISK, redo the partitions with 4.0's 
FDISK, format, and restore. I'm not sure 
this is always necessary, but it certainly is 
if you're trying to create oversize (that is, 
greater than 32-megabyte) partitions. 

Michael Riggs 
New York 



Diskless Freedom 

■ 'd like to reply to Jordan Rosenberg's 
I letter published April 10 (Page 5 1 ) and 
I Jeff Angus' column of March 27 (Page 
I 52) regarding diskless workstations. I 
disagree that lack of a diskette drive limits 
creativity. By having local drives, the 
support people are continually asked for 
the latest version of software. 

Software that people bring in on their 
own is another problem. Fine, you've got 
a nice, shiny piece of software and it does 
your job well. Often, the IS department 
gets nailed because two computers have 
incompatible software. 

By maintaining more up-front control, 
users have more freedom to innovate. By 
all means, use your skill on the existing 
products, but if every PC user began 
bringing in software and hardware, there 
would be no place for me. The office 
would be paying and losing, with each PC 
user wasting time researching a package 
that I'd already looked at. 

As far as DP feeling a particular 
product should be standardized upon, DP 
often has a better grasp of the corporate 
picture. Certainly, one product may fit 
better, but if there is any chance the 
information will need to be shared, then a 
product compatible with standards 
should be chosen. 

By all means, I will help employees 



find products that meet their needs, but 
other people have needs as well. A 40- 
hour work week? I'd like to see one of 
those. In the company I work for, only 
one person habitually takes home work. 
Often, that's so he won't be bothered 
here. But he is very much in the minority 
and is a special case. 

As far as the bottom line is concerned, 
I put hard drives in each machine that I 
install. That's where the big savings in 
money comes in. 

I have ceased to read Mr. Angus' 
column. In college, he was what we 
referred to as a "micromind" — someone 
unable to see where a machine's strength 
was. I agree that microcomputers have a 
big role to play, but there will always be a 
need for heavy iron. 

Jeffery D. Kalchik 
Data Systems Specialist 
Lexalite International Corp. 

Charlevoix, Ml 

Jeff Angus responds: Your letter states 
"If every PC user began bringing in 
software and hardware, there would be 
no place forme." Puffing up job security 
is no justification for sustaining lower- 
performing options. 

As for not reading the column, bravo 
for exercising your First Amendment 
rights, but had you occasionally dipped 
into it, you wouldn't have so wildly 
misinterpreted my thoughts on big iron. 
I've said, and will continue to say, that 
big iron has its place, that the function of 
micros is not to replace big iron with big 
tasks but to enhance it by offloading the 
majority of things micros do better. 

Please write to Letters, InfoWorld, 1060 
Marsh Road, Suite C-200, Menlo Park, 
CA 94025 (MCI Mail: 259-4127; Com- 
puserve: 73267,1537; or The Source: 
TCX939). Include your name, address, 
and daytime telephone number. Letters 
se/ected for publication will be edited for 
length and clarity. 



Financial Computer and Automation 
Conference covers the computer needs of 
financial industries such as banking, 
financial services, and insurance compa- 
nies, and financial consultants and resell- 
ers. Location: Jacob K. J a v its Convention 
Center. Contact: H. A. Bruno Inc., 385 
Sylvan Ave., Englewood Cliffs, NJ 07632; 
(201) 569-8542, (800) 444-EXPO. 

May 14-17, San Diego: Adapso, the 
Computer Software and Services Industry 
Association, is holding a 2 '/2-day manage- 
ment conference. AT&T CEO Robert 
Allen, Sun CEO Scott McNealy, and 
Ashton-Tate's Luther Nussbaum will give 
keynote speeches. Location: San Diego 
Marriot Hotel & Marina. Registration: 
$625 for Adapso members, $825 for 
nonmembers. Call: (703) 522-5055. 

May 16-18, Chicago: The Corporate 
Electronic Publishing Systems (CEPS) 
show and conference features more than 
60 speakers on subjects from desktop 
publishing to open architecture and sys- 
tems integration. Location: McCormick 
Place. Contact: Kimberly Ray, Cahners 
Exposition Group, (203) 352-8225. 

May 31 -June 1, Santa Clara, CA: Porta- 
ble Computing '89 will offer a series of 
events presenting product and services 
exhibits and offering in-depth tutorials 



and applications sessions. For further 
information, call (800) 225-4698. 

June 5-8, Anaheim, CA: A/E/C Systems 
'89 is a conference and trade show 
focusing on computer graphics and CAD. 
It features 1 50 sessions and a 1 ,400-booth 
exhibit. Contact: Sharon Price, P.O. Box 
11318, Newington, CT 06 1 1 1 ; (800) 451- 
1196, (203) 666-6097. 

June 20-22, New York: The PC Expo 
seminar series features over 40 sessions. 
Location: Jacob K. Javits Convention 
Center. Contact: H. A. Bruno Inc.. 385 
Sylvan Ave., Englewood Cliffs, NJ 07632, 
(201) 569-8542, (800) 444-EXPO. 

June 20-22, Chicago: The Network Man- 
agement Solutions '89 conference will 
focus on management solutions to in- 
crease productivity and efficiency. Con- 
tact: (800) 225-4698, (508) 879-6700. 

InfoWorld we/comes notices of national 
conferences, trade shows, and meeting 
schedules of professional data process- 
ing, MIS, information center, and micro- 
computer management associations or 
support groups. Send notices to Re- 
sources, InfoWorld, 1060 Marsh Road, 
Suite C-200, Menlo Park, CA 94025. No 
local training or education seminars, 
please. 



INFOWORLD 



APRIL 2-4, 1 9BS TARGET EDITION PAGE S 1 

si NETWORKS 



VOLUME 1 1 , ISSUE 17i TARGET EDITION NO. 1 O ■ SUPPLEMENT TO INFOWORLD 




NETWORKING OPTIONS 

The Lady or the Tiger 

PC LANs and Multiuser Systems Compared 

from a relatively "pure" point of view. 
The analyst must also look at how much 
variation exists between departments; 
islands of special user needs likely will 
lead to different conclusions than generic 
companywide requirements. 

Another issue to look at is the actual 
design of the chosen applications. Al- 
though software design differences are 
beginning to fade as PC LAN software 
becomes more robust, multiuser applica- 
tion programmers for Unix, Xenix, and 
various other multiuser operating systems 
have certainly spent more time with their 
backs against the "multiuser wall." As a 
result, multiuser designers have the ad- 
vantage of a much broader pool of 
experience. Multiuser, multitasking oper- 
ating systems such as Unix also offer 
more in the way of the programming 
tools, utilities, and system calls needed in 
this environment. 

Heavily graphics-oriented applications 
have been largely the domain of PCs 
equipped with VGA displays or high- 
resolution graphics workstations. There 
is. however, a growing number of applica- 
tions using MIT's X Window display 



By Ralph Barker 

A386-based LAN file server can 
handle dozens of users' needs. But 
these days, hardware and software 
are fast and powerful enough that 
the same 386 machine may be able to 
perform those same users' computing 
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tasks as well, without the need for a PC on 
each user's desk. How do you determine 
which approach is better for a particular 
environment? What are the issues that 
need to be considered? How do you go 
about solving them? 

In many cases, the answer is obvious: 
If the software you want to use won't run 
on anything but a Novell LAN or Unix, 
you'll know what platform you need. 
Other software issues are less clear — 
especially when the required software 
runs on both Unix and DOS or if your 
users need a multiuser environment but 
not necessarily Unix. 

You also have to look at what your 
users do with their computers. For some, 
a multiuser system is a great hindrance. 
For others, it's a blessing. 

Financial considerations are almost 
always an issue. And it's almost always 
true that an 80386-based multiuser solu- 
tion will cost less than a PC-based LAN 
for the same number of users. But when 
you pay for a LAN, you bring certain 
capabilities into your office that you 
won't be able to have with a multiuser 
system. 



SOFTWARE. When considering a new 
computing system, the most obvious 
focus should be on the type of software its 
users will need. If the application software 
runs only on PCs (either MS-DOS or 
Apple Macintosh), the choice appears 
fairly obvious — particularly if there's a 
special version of the application software 
for LANs. The software issue is usually 
more subtle, however. 

Most offices adopt LANs as part of 
their technological evolution. It seems a 
natural step for companies that have been 
using stand-alone PCs for years. Depend- 
ing on the level of data sharing actually 
required by the company, most users 
have at least shared data via "sneaker- 
net" — floppy disks passed from person 
to person. In this environment, adopting a 
PC LAN is the logical next step. 

In contrast to the evolutionary organi- 
zation, which can be a nightmare to 
upgrade, the consultant's dream is the 
company with no existing systems — one 
looking to solve its system needs in the 
most appropriate way. In this type of 
installation, the consultant or analyst can 
figure out what kind of software is needed 
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system. (X Window is a graphical user 
interface for Unix that also allows multi- 
tasking.) Several vendors have recently 
introduced X Window-capatible termi- 
nals in the price range of $ l ,000 to $2,500 
(Visual and Acer/Counterpoint, among 
others). These relatively low-cost graphics 
terminals provide a potentially viable 
alternative for the multiuser system user 
with a restricted budget. 

if you want to run both DOS and 
Unix, there are products to help: DOS 
emulators are available for many varieties 
of Unix. Examples include VP/ix from 
Interactive Systems Corp. and Merge 386 
from Locus Computing Corp. Some pit- 
falls to this solution are the same for both 



DOS emulators and the OS/2 compatibil- 
ity box: You don't get the same speed or 
100 percent compatibility, and you won't 
be able to run 386 protected-mode 
applications (like Windows/386 or the 
upcoming Lotus I -2-3, Release 3). But a 
large number of DOS applications will 
run fine with these products. 

Another solution is to use a multiuser 
version of DOS. such as PC-MOS from 
The Software Link or Concurrent DOS 
from Digital Research Inc. But these 
don't provide the data security you'll get 
from Unix, and they suffer from the same 
pitfalls (most importantly, compatibility) 
as DOS emulators for Unix. 

If you already have an investment in 
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get solid information for managing their 
networks. 

InfoWorkl Networks Target Editions. 
Special bi-weekly supplements that 
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and installation to expansion and 
upgrades. 
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hardware and software products. 

If you want to boost your knowledge 
of networks, read InfoWorid's Target 
Editions. 
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PCs but are thinking about installing a 
multiuser system, there are products that 
will turn your stand-alone computers into 
X Window terminals. Graphic Software 
Systems' PC-Xview is a software-only 
solution that costs S29S, while Hewlett- 
Packard offers HP AXDS/PC software 
for $500 with an accompanying intelli- 
gent graphics controller that costs $ 1 ,400. 

WORK HABITS. Not all groups can adapt to 
the constraints of a multiuser system and 
its centralized resources. Some of the 
arguments against multiuser systems are 
the same ones that fuel the diskless 
workstation controversy. 

If all your system's users work with 
shared files, you'll certainly want a 
centralized file server — either a central 
server-based PC LAN or a multiuser 
system. But most people at PC-based 
offices work with both centrally shared 
files and their own local files. If you want 
to preserve the autonomy local storage 
provides, you can put hard or floppy disk 
drives on PC workstations attached to the 
LAN, but you can't put hard or floppy 
drives on plain ASCII multiuser termi- 
nals. The availability of local data storage 
also decreases the load on the shared file 



WW hile a heavily 
LAN-dependent office 
may slow down if a 
server crashes, some 
work will be possible. " 



system as well as the network traffic. 

In addition, by spreading out comput- 
ing power (with a LAN), you decrease the 
chances of a single hardware failure 
crippling the entire off ce. While a heavily 
LAN-dependent office may slow down if 
a server crashes, at least some work will be 
possible. Without backup hardware, how- 
ever, a multiuser system is completely 
unusable when the central system fails. 

COSTS. The next issue to factor into your 
decision-making is the total number of 
users on the system. If this number is 
small (three to five), a PC LAN is likely to 
be a cost-effective choice. When you want 
to set up systems with more users, 
however, the numbers begin to blur. 

For comparison purposes, let's build a 
PC LAN with AT clones and compare the 
costs with an 80386-based small multi- 
user system. Assuming low retail prices, 
our PC workstation comes in at $1,700 
($ 1 ,200 for a bare-bones clone, $250 for a 
20-megabyte disk, and about $250 for an 
inexpensive Ethernet adapter board). 
Putting together 10 of these, adding a 
dedicated file server of moderate size, and 
adding other LAN hardware and software 
brings the total to about $27,000 for the 
basic elements of this system. 

In contrast, a high-performance Intel 
80386-based system (or a Motorola 
68020 system) can be equipped with a 
large disk and enough ports for 10 users 
for about $15,000. Adding lOgood ASCII 
terminals at $500 each brings the multi- 
user system total to $20,000. Assuming 
the software costs between the two con- 
figurations are similar, the cost advan- 
tages of the multiuser system are clear. 

While the price of multiuser versions 
of software packages are typically four or 
■five times higher than their single-user 
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cousins, if multiple copies of PC software 
must be purchased (as opposed to a 
centrally located LAN version), the PC 
software costs add up quickly. In most 
cases, the software costs for a multiuser 
system are substantially less than equip- 
ping a room full of PCs. For example, the 
LAN server license for Microsoft Word is 
$750, and each user license is $ I SO. Word 
for Xenix costs $595 for unlimited users. 

Support for multiuser systems is usual- 
ly less expensive than for LANs, simply 
because a multiuser system is at heart one 
PC, a bunch of cabling, and some termi- 
nals. LANs are made up of more 
computers, more hardware (usually from 
a number of vendors), and cable that's 
much more finicky. 

HYBRID SYSTEMS. In many business envi- 
ronments, the system requirements are 
quite diverse. While the users in one 
department may only need to run a single 
vertical application, users in other areas 
of the company may need to run a variety 
of programs that require different types of 
systems. If you follow the golden rule of 
selecting hardware based on the applica- 
tion software you need to run, you may 
find that the best solution for your office 



lllasf offices adopt 
LANs as part of their 
technological evolution. 
It's a natural step for 
firms that have been 
using stand-alone PCs 
for years." 




is a mixed, or hybrid, environment. 

In a hybrid system architecture, PCs 
and ASCII terminals are mixed with one 
or more multiuser systems and, perhaps, 
graphics workstations. A variety of net- 
works, both local and wide area, may link 
various portions of the total system into a 
highly useful computing and telecom- 
munications environment. 

The Saint Agnes Medical Center, in 
Fresno, California, is a good example of 



Multiuser DOS Emulators for PCs 



There are a variety of multitasking, 
multiuser environments currently 
available that are complete oper- 
ating systems capable of running 
many MS-DOS applications. These 
products can support multiple termi- 
nals that are connected to 386-based 
computers. 

Concurrent DOS 386. Digital Re- 
search Inc., 70 Garden Court, Monte- 
rey, CA 93940; (800) 443-4200, (408) 
649-3896. Price: $395 (three users); 
$495(10 users). 

Merge 386. Locus Computing 
Corp., 9800 La Cienega Blvd., Ingle- 
wood, CA 9030 1 ; (2 1 3) 670-6500. Price 
(including Bell Technologies' Unix Sys- 
tem V): $795 (two users); $1,595 
(unlimited). 

PC-MOS/386. The Software Link 



Inc., 3577 Parkway Lane, Norcross, GA 
30092; (404) 448-5465. Price: $195 
(single user, also with multitasking 
capabilities); $595 (five users); $995 (25 
users). 

VP/ix from Interactive. Interactive 
Systems Corp., 2401 Colorado Ave., 
Third Floor, Santa Monica, CA 90404; 
(800) 346-71 1 1, (213) 453-8649. Price: 
$395 (up to two users); $795 
(unlimited). 

VP/ix for SCO Xenix 386. The 
Santa Cruz Operation, 400 Encinal St., 
Santa Cruz, CA 95061; (800) 626- 
UNIX, (408) 425-7222. Price: $495 
(two users); $995 (unlimited). 

Wendin-DOS. Wendin Inc., P.O. 
Box 3888, Spokane, WA 99220; (509) 
624-8088. Price: $ 1 39 (handles up to 3 1 
terminals, two users). 
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this type of system architecture. Craig 
Castro, the hospital's chief information 
officer, has standardized on PCs as 
"universal workstations." Groups of PCs 
within the hospital are linked to individ- 
ual LANs running Novell Netware over 
AT&T Starlan hardware. The overall 
system is tied together by an AT&T SDN 
(Software Defined Network), mixing fi- 
ber and unshielded twisted-pair. The 
hospital's multiuser systems (DEC, Hew- 
lett-Packard, and Data General) each run 
special applications. 

Before the hospital's hybrid LAN was 
installed, each minicomputer required its 
own dedicated terminals. Now the PCs 
act as terminals to the minicomputers 
through gateways installed on the LAN. 
Users also have the advantage of a 
dedicated LAN server and workstations 
that can run ordinary DOS software. 

Electronic communication is another 
area often overlooked when making the 
choice between a PC-based LAN and a 



multiuser system. Most of the PC LAN 
vendors provide some form of electronic 
mail delivery among users on the net- 
work, as do most multiuser systems. If a 
hybrid system provides the best solution 
for a particular environment, system- 
wide electronic messaging needs to be 
considered. The consultant or company 
setting up your system should be able to 
tell you if messages will be able to cross 
the LAN/multiuser system boundary. 

WHAT'S ■ ST? We began with a seemingly 
simple question. Which is better: a PC- 
based LAN or a PC-based multiuser 
system? Although the choice between the 
two is clear in some situations, the issues 
are usually more complex. 

In general, a PC-based LAN works 
well for a group of people with varying 
jobs, while a multiuser system is often 
more manageable for the workgroup that 
rarely strays from a series of standard 
tasks. 

Both multiuser and LAN diehards 
may be surprised to learn that the 
opposing solution is often just as viable as 
the one they assume is right. So, if you're 
wondering now to solve a new workgroup 
problem, examine the issues, the technol- 
ogy available, and your own preconcep- 
tions. In today's high-tech office, old 
wisdom can still apply to your problems. 
In other words, there's more than one way 
to skin a cat. □ 

Ralph Barker is the owner of Ralmar 
Business Systems, a San Jose, Califor- 
nia, VAR and consulting firm specializing 
in systems and training for businesses. 
He is also the president of Silicon Valley 
Net (SV Net), a San Francisco Bay Area 
Unix user group. 
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■ INTERVIEW 



The Other Side: A Unix Vendor Looks at the PC LAN Market 



BY RAPHAEL NEEDLEMAN 

David Bernstein is group product 
marketing manager, operating sys- 
tems, for The Santa Cruz Opera- 
tion. SCO sells Xenix, a Unix 
operating system for 80286 and 386 
computers, as well as Xenix application 
software. Bemstein is in charge of the 
group that plans and creates the specifica- 
tions for operating systems and systems 
software. His group works closely with 
Microsoft, Intel. AT&T, and other firms 
that have an interest in Unix. Bernstein 
has been at SCO for eight years. 

IW: Why would I want to install 
terminals on people's desks, instead of 
PCs? 

Bernstein: There is no argument 
really of multiuser vs. LAN. For a small 
workgroup — I mean maybe up to 1 00 
people — it's an economic decision 
rather than a religious one. Every time 
you add a user, the incremental cost is 
really only the terminal on his desk. 

With a LAN-based system, you're 
adding a fixed cost per user — the LAN 
hardware to get there and the whole 
workstation. So it's just as expensive from 
the second to the third as from the 99th to 
the 100th user, but the incremental costs 
in a multiuser system start getting very 
small and in fact are as cheap as a 
terminal when you get up above about 
the sixth or seventh user. So that's the 
straight economic issue. 

If you're trying to run a vertical 
package — which, let's face it, when 
people use computers that's what they're 
actually doing — you don't really care if 
it's Unix or DOS, as long as you can do 
your thing. You're trying to do it in the 
most cost-effective manner. That's why 
Unix has been popular on PCs, in a 
nutshell. 

A lot of us have PCs on our desks — I 
do — but I want somebody else to 
administer the system that I depend on 
every day. And the administrator doesn't 
want to deal with machines that people 
are going to spill coffee on, put under 
their desks to kick, and overheat — he 
wants to put them in a controlled, 
computer room environment, even if the 
computer room just happens to be his 
office with wires going to the other 
people. So central administration, central 
maintenance, all of those things are much 
easier to handle in a typical multiuser 
system because you have terminals on 
people's desks and that's it. You put the 
printers in common access places, you 
put the terminals on people's desks, and 
all the computers are handled by guys 
who know how to deal with them. 

Wiring is also easier: Serial cabling is 
easier to deal with than network cabling. 

Now let's consider the machine that's 
multiuser but is only used by one person 
at a time. Consider the typical way a 
really small office has a computer. They 
have one computer, and people sort of 
stand in line to use it. They come up, they 
do their thing, and they leave. On a DOS 
machine, there's no password protection, 
there are no automatic work spaces, there 
are no different file permissions, and so 
even when you have many people sharing 
the same machine, there are issues that 
are problematic in that kind of multiuser 
environment. You're still better served by 
a real multiuser operating system. 

IW: What about the perceived weak 



points that people see with Unix, such as 
graphics and the user interface? 

Bernstein: Those things are really 
separate. You have to look at who needs 
graphics. If you need graphics, you put a 
graphics terminal on your desk. Now the 
graphics terminal may be an X Window 
terminal on Ethernet or a Sun River 
terminal — and you can put many of 
those on a given 386 system. So if you 
need graphics, you can deliver graphics in 
a Unix system. 

I think we're in a kind of a world where 
we have overkill sometimes, because what 
people really want is an easy-to-use user 
interface; it doesn't always mean graphics. 
For example, we have an office automa- 
tion package, SCO Office Portfolio, 
which has a character-based user inter- 
face, but it's all menu-driven and it's 
multi windowed. 



"W, 



hat does the 
buyer want — a pre- 
mium system or an 
economical approach?" 



The real fact is some people are going 
to need graphical interfaces and some 
aren't. And you don't need to impose one 
or the other on everybody. If the big boss 
wants to have a superbig screen with great 
huge icons, put that on his desk. If the 
secretary simply needs a dumb terminal 
to deal with memos and appointments, 
put that on his desk. 

IW: What about availability of software? 

Bernstein: Well, it's far greater in the 
Unix world because you can run both 
DOS and Unix. And in fact if you look 
now, the Unix software availability is 
starting to go way up. We have a book we 
wave around which is around 2,500 
applications running under Unix. And 
there are native-mode Unix programs to 
do just about everything from mortuary 
management to dental office manage- 
ment. 

We have Foxbase, which is a Dbase 
look-alike. You can take a Dbase pro- 
gram and you can put it in the Unix 
machine, running Foxbase, and it will run 
with absolutely no changes. 

We have SCO Professional, which is a 
Lotus 1-2-3 work-alike. Every Dbase 
program and every Lotus macro package 
ever written runs in native mode under 
Unix with these bridges. 

Or you can use Microsoft Multiplan, 
Microsoft Word, and all the Microsoft 
languages (Basic, Fortran, Pascal) native 
under Unix. So there are a lot of ways to 
get those applications over there. 

IW: What do you think of OS/2? 

Bernstein: There's a three-tiered 
strategy to deal with different size tools 
for different size problems. There's DOS. 
OS/2, and Unix, and there's a lot of 
overlap between them. Should you buy 
DOS with Windows 386 or OS/2? Well, if 
you're at that kind of a boundary where 
you need a 386 machine and you want 



that graphical user interface, there's a 
gray area there and someone has to make 
a decision. But clearly DOS is the low-end 
personal system, and OS/2 is sort of the 
medium high-end personal. But for a 
really demanding workstation applica- 
tion, Unix is the standard. I mean, for real 
macho workstation stuff, nobody would 
consider OS/2. 

IW: That's where the market for Unix is, 
in the macho high-end stuff? 

Bernstein: There's a gray area in 
between all of them. I mean, when is the 
lower side of the high-end workstation 
equal to the high side of the low end? So 
there's a decision as to what kind of 
problem you're trying to solve. It's pretty 
clear that in the multiuser, real true 
minicomputer technology, you'll want 
Unix. The way to solve the which-tool- 
do-I-buy-to-do-the-job problem is to de- 
fine which job you're trying to deal with 
and figure out which software solves your 
problem. For example, if you've already 
got an IBM 370 in the back room with 
Token Ring running Netbeui protocol all 
over your computer room, and you want 
to connect it up to workstations on 
people's desks, probably getting OS/2 
from IBM is a good idea. And that's fine; 
but if you've got TCP/IP networks, and 
engineering workstations, Sun servers, 
and things like that, OS/2 is a lousy idea. 
And getting Unix-based workstations is 
probably much smarter, because of the X 
Window protocols and all that. 

So it really depends on what problem 
you're trying to solve. There are areas 
where there is overlap. And in that case. 
Microsoft would go in and try to sell you 
OS/2, and we will go in and try to sell you 
Unix. 

There's a migration strategy involved. 
If you're going to go to the 386 out of the 
chute, if you're going to go looking for the 
486 or the high-end processors right 
away, Unix is a better answer. 

IW: How are you managing to sell these 
systems when everybody is clamoring for 
DOS LANs? 

Bernstein: Well, again, the key thing 
is to find out what problem people are 
trying to solve. What kind of value does 
the buyer want — a premium system or 
an economical approach? What applica- 
tions are they going to run? Anytime 
you're bringing something new to the 
world, you have to deal with ideas that are 
already firmly planted in people's heads. 
If they want Lotus I -2-3, that's fine; we 
can sell them Pro on Unix, and it's exactly 
the same. If they want a Macintosh on 
every desk because they like the commer- 
cials on TV, then that's a preconceived 
notion we have to work with. 

People don't need Porsches to drive to 
work. If they want to spend $70,000, then 
fine; sell them that. 

A dentist will say, I want to have three 
printers; I want six terminals; I want to do 
accounting, billing, my accounts receiv- 
able, my payroll; and I want to schedule 
my patients. The guy with Novell will say, 
well that means you need a server and you 
need n+1 computers, one for the server, 
one on every desk, and then he'll say 
that's going to cost you about $35,000. 
The Unix guy will come in and say well, 
you need n terminals, and you need 
RS232 cabling and one 386. and that's 
going to cost you under $25,000. And the 
dentist has to look at this and make a 



business decision. 

IW: The dentist is going to ask. "What's 
the catch?" 

Bernstein: It's hard to explain. It's 
usually just because we take advantage of 
the technology. Running OS/2 on a 386 
machine is a crock, because it doesn't use 
the 386. You've wasted your money on 
that machine. And a 286 can't keep up 
with Ethernet; it's just so much faster 
than these CPUs. You've got hardware 
people making these sales; you don't have 
software people making the sales. That's 
the catch. 

Unix can take full advantage of the 
hardware much sooner than DOS or OS/ 
2 because it's easier to port. 

IW: Unix is a more advanced system 
than OS/2 or DOS? 

Bernstein: By far. OS/2 has been 
called the greatest 286 operating system 
ever built. And that's true, perhaps. I'm 
not sure why that's important anymore, 
but when the 486 comes out, nobody's 
going to run OS/2 on it. How long will it 
take for Microsoft to do a 486 version of 
OS/2? It will be after somebody does a 
486 version of Unix. I'll tell you that right 
now. 

IW: Can you hook a DOS LAN into a 
Unix system? 

Bernstein: Absolutely. Xenix Net 
works with IBM PC networks, and it 
works with LAN Manager. So you can 
connect to those systems and use it. 
Novell announced, at Uniforum, Portable 
Netware for Unix systems. That will 
allow people to connect TCP/IP Ethernet 
and all kinds of crazy systems together. 
You're going to see a lot of interworking 
between DOS and OS/2 and Unix. 
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IW: What about Unix links to other 

systems? 

Bernstein: We would love to stand 
on a soapbox and say Unix is the greatest 
thing since sliced bread and ignore all the 
other operating systems in the world, but 
we can't do that. So we have a strategy 
which puts together a bunch of pieces that 
allow you to connect to whatever you 
need to. You can buy an OS/2 LAN 
Manager system and a Xenix system, and 
they talk and share files. We sell an SNA 
3270 product — that is the gateway to 
mainframes — with synchronous dial-up 
lines and full SNA connectivity. 

People don't care about Unix for 
Unix's sake. People care about what they 
can do with it and what it costs them. And 
if they find out they can run their 
business in a cost-effective manner, that's 
• what they'll do. □ 
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It's virtually 
impossible to 
calculate, formulate, 
and configure the 
capacity needs for 

PC LAN hard disks 

thesedays. 
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Introducing Plus Impulse: 
The world s first expandable 
PC LAN hard disk system. 

Our revolutionary new expandable hard disk system lets you start with 
the capacity you need now and enlarge capacity as your PC LAN needs grow. 
So, how does it work? Simple arithmetic. 

You can start with one 40 or 80 MB Impulse drive. Then, when you 
need, you can add another 40 MB drive. Then, add 80 MB or another 40 MB. 
With Impulses breakthrough Cluster Disk Interface!" you can virtually 



go on and on with any combination of 40's and 80's (up to 32 drives or 2.6 
gigabytes per PC LAN server). 

You can use the Impulse drive system in Novell," 3Comrand B3M* PC 
LAN programs. And it's compatible with most 286/386"" systems. 

One feature that never changes, performance. 

No matter how big or how small your PC LAN hard disk needs are, Impulse 
can get the job done. With speed. 

The Impulse system features a 12 millisecond effective access time? 
an embedded controller with 64 KB of on-board cache and a maximum 
transfer rate of 4 megabytes per second. Which means an Impulse 40 or 
80 MB drive delivers 300 MB drive performance. 

Even more impressive is the fact that Impulse's Cluster Disk Interface 
combined with its intelligent drives will support the simultaneous flow of 




data to and from multiple drives under advanced operating systems. So, 
instead of one path to 300 MB, Impulse gives you 4 or 8 paths to 320 MB. 

How to get Impulse. On Impulse. 

For complete details on this expandable PC LAN hard disk system, just 
fill out the coupon and send it in. Or call 1-800-624-5545 ext. 203. 

Well tell you everything you need to know about Impulse.Then, well 
send you our free book entitled "A Guide For Specifying Mass Storage 
Capacity For PC LAN Serversr It's Plus' definitive guide to deteimining 
storage capacity for PC LAN servers. And a valuable reference for anyone 
who has questions about the future of their PC 
LAN network storage plans. Contact us today. 

Or go back to configuring, calculating and 
reconfiguring tomorrow. 
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Send me your free book by Plus called "A Guide For Specifying 
Mass Storage Capacity for PC LAN Servers." 

Name 



Title. 



.Company- 



L. 




Address. 

City 

Phone 



_State. 



.Zip. 



I am a reseller end user (select one). 

Plus Development Corp. 

1778 McCarthy Boulevard, Milpitas, CA 95035 



»3J 



-With benefit of Impulse-'. DisCarhe architecture. Assume. SO% hits. Impulse is a trademark of Plus Development Corporation. 
Novell is a trademark of Novell, Inc. 3Com is a registered trademark of 3Com Corp. IBM is a registered trademark of International 
Bu.fneM Machines Corporation. 386 is a trademark of Intel Corporation. 1 1989 Plus Development Corp. 
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■ REVIEW 



Saber Menu's Features Improve 
Life for System Administrators 

System provides a secure and friendly environ- 
ment for both network users and supervisors. 



BY PITER TAIT INFOWORLD REVIEW BOARD 
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Ienu systems provide an intuitive 
way for users to access shared data 
on a PC network. Separating new 
users from the DOS prompt will 
almost always improve their progress and 
let them concentrate on their applications 
instead of worrying about directory struc- 
tures or search paths. 

Saber Software is one of many compa- 
nies now supplying menu systems for PC 
LANs. The Saber Menu System differen- 
tiates itself from the other menu systems 
by providing added functions that make 
life considerably easier for system 
managers. 

FEATURES: 

The Saber Menu System acts as a front 
end and includes context-sensitive, cus- 



'aber's menus are 
very powerful and 
quite easy to set up, 
considering their 
complexity. " 



tomizable help and a variety of features 
such as mouse support, password-protect- 
ed menus, zooming windows, and report 
generation. 

In addition to providing options with- 
in the menu panels, the supervisor can 
define function keys for often-accessed 
commands and features. You can pull up 
a calculator or DOS shell, as well as check 
print-spooler status, run a Netware utility 
such as Pconsole or Session, or access an 
electronic mail package from anywhere in 
the menu. The functions pop up in the 
menu system, and they do not have to be 
memory-resident for you to use them, 
which makes this capability very useful. 

A software metering utility is also 
included with the Saber Menu System. 
With this utility, network administrators 
can determine how many people are 
using a particular program on the net- 
work at one time, then purchase the 
appropriate number of software copies 
and provide access to the same number of 
users. Since most software is licensed and 
priced according to the number of 
network users accessing it, the meter 
function helps avoid purchasing too 
many copies or one "illegal" copy for the 
entire network. It will also prevent too 
many people from using a package. For 
example, if you designate four users per 
copy of Lotus I -2-3 and a fifth user tries 
to access the program, the meter system 
will inform the user that all four copies of 
the program are in use. 

The Saber Menu System's interface is 
based on IBM's Systems Application 
Architecture. The language used to create 
menu files lets you ask the user for 
optional or required parameters, and it 



makes it easy to define complex menu 
systems. Each menu can have 99 sub- 
menus, which is more than we have ever 
seen used. 

PERFORMANCE: 

Saber's menus are very powerful and 
quite easy to set up, considering their 
complexity. The menus start out as 
ASCII text files and can be created with 
either Saber's Update utility or your 
favorite text editor. They are then "com- 
piled" for the menu utility. Saber Soft- 
ware provides a unique compiler feature 
that checks the syntax of each line to 
confirm that it follows the Saber Menu 
System's internal rules. This feature saved 
us a lot of time when we began to generate 
new menu files by exposing many simple 
mistakes (mostly typing errors) before we 
tried to use the menus. 

Menu programs are usually designed 
to remain memory-resident, generally for 
better speed; alternatively, they run appli- 
cations through batch files, which re- 
quires no memory overhead but is a little 
slower. The Saber Menu System allows 
the administrator to make this decision 
on an item-by-item basis — a very clever 
and useful feature. 

Perhaps the most useful feature of the 
menu system is the context-sensitive help. 
At any point in the menu a user may press 
the Fl key to obtain help. The first panel 
that appears shows information such as 
the available memory, DOS and Netware 
version numbers, spooled printer status, 
and physical and logical station numbers. 
Pressing Fl again takes the user to a help 
screen for the current menu panel; the 
content of this help screen is entirely up to 
the system administrator. This is a nice 
touch that even Novell's menu-building 
utility doesn't offer. 

In addition to controlling access to 
software, the metering utility in Saber 
Menu System provides an audit trail of 
who used what, when they used it, how 
long they used it, and what workstation 
they used. This auditing information is 
stored in Dbase-compatible files, which 
means that any Dbase report writer can 
be used to produce billing reports or to 
implement a cost-recovery system. For 
example, if client directory names are 
used as project IDs, the metering system 
in Saber Menu can capture all the time 
that users have spent working on files for 
each client. 

A security utility is useful but takes up 
18K of memory if left resident. It 
provides a password-protected "cover" 
for your screen, leaving a message and 
password prompt in place of the current 
application. This feature is nice if you 
need to leave your workstation temporar- 
ily. There are also options to blank the 
screen, or reboot the PC, after a certain 
period of inactivity. 

Although it may be installed on a file 
server or local hard disks, the program 
license is for one server only. Saber 
Software requests an additional $400 to 
allow the software to reside locally on any 
PC "physically connected" to the file 
server. 

For the most part, Saber Menu System 
performed as expected. The only problem 
we encountered relates to execution 




Saber Menu System lets network administrators define up to 99 submenus. 



speed. When moving between menu 
screens, the response is fine, but when 
selecting an option, especially one that is 
running in batch mode, there is a slight 
pause before the option is loaded. This 
pause is even longer when using the 
metering function, which we expect since 
the menu is logging entries into a 
database file. However, this is a minor 
complaint that applies to every menu 
system we have tested. We rate perfor- 
mance very good. 

DOCUMENTATION: 

Documentation for the Saber Menu 
System comes in a standard three-ring 
binder and includes a quick-start guide, a 
setup guide, and the user manual. The 
Saber Menu System manual has an index, 
but several entries are missing, such as 
"error." 

Each part of the manual covers one of 
the building blocks of the package, and 
setting up a menu system involves 
working through the sections in a tutorial- 
like fashion. The Quick Start Guide for 
Networks is intended for the network 



wmase of learning 
is dependent on the el- 
egance and simplicity 
of the menu system the 
supervisor creates. " 



administrator and provides a useful 
overview of the entire setup process. (It 
would be nice if more manuals included 
this feature, since it puts the details of the 
initial installation process in perspective.) 
LAN Management: A Setup Guide for 
Novell Networks is a collection of every- 
thing from system design to backup 
strategies and should be compulsory 
reading for all LAN administrators. 
Although the setup guide specifies Novell, 
the Saber Menu System works with many 
networks (including Banyan, IBM, 
3Com, and CBIS). 

Although the organization is some- 
what patchy, the documentation is com- 
plete and provides useful information for 
both novices and experts. We rate docu- 
mentation good. 



Ease of Learning: 

The sample menu supplied with the Saber 
Menu package includes most of the 
common menu options a system supervi- 
sor needs. Working with the quick-start 
guide as an overview, the Saber Menu 
System can be installed with very little 
effort. 

Ease of learning for the end-user is 
dependent on the elegance and simplicity 
of the menu system the supervisor 
creates. In most cases, users will have no 
problem learning and using the program 
without any training. 

Anyone who has worked with other 
menu products will find the Saber Menu 
System easy to leam. Customizing the 
menus and developing a site-specific 
system is more time-consuming, but the 
work required is slight compared with the 
power and flexibility of the product. The 
Saber Menu System earns a very good 
rating for ease of learning. 

Ease of Use: 

For the end-user, the Saber Menu System 
is very easy to use. The screen is laid out 
in a standard SAA format, there is on-line 
help, and commonly used programs are 
available with a single keystroke. For the 
administrator responsible for setting up 
the menu, it is a little more complex, but 
given the tutorial nature of the manual, it 
is easy to modify and develop menu files. 
We rate the Saber Menu System's ease of 
use very good. 

Error handling. 

Since the Saber Menu System is effective- 
ly running DOS batch files, its error 
handling is somewhat limited. The 
program can be enhanced by adding 
error-checking logic to the routines used 
to call each application, but this is not a 
function of the menu system, rather it's a 
function of the DOS batch files. On the 
other hand, when you are setting up 
menus. Saber Menu's compiler effective- 
ly catches syntax errors. Balancing the 
compiler's useful error handling with the 
limits imposed by DOS, we rate error 
handling satisfactory. 

SUPPORT: 

Saber Software provides unlimited tele- 
phone support via a toll-free number. 
Help is available Monday through Friday 
from 8 a.m. to 5 p.m. The company also 
offers an unconditional 30-day money- 
back guarantee and extended support 
with corporate licenses. We rate support 
policies very good. 

Our calls to Saber's technical support 
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staff were returned promptly. The sup- 
port technicians were responsive, courte- 
ous, and knowledgeable about the 
product and answered our questions 
accurately. We rate technical support 
very good. 

VALUE: 

Saber Menu System provides a secure, 
friendly environment for both network 
users and administrators. The menu 
program is ideal for network sites where 
users want easy access to shared applica- 
tions but are not DOS-literate. However. 
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nithough the orga- 
nization is somewhat 
patchy, the documenta- 
tion is complete. " 



users who spend most of their time 
working from the DOS prompt (i.e., 
software developers and programmers) 
most likely will find the menus get in the 

way. 

If you need a menu system, Saber 
Menu System should be at the top of your 
list. With its wide range of features. $395 
for the network version and $89 for the 
stand-alone product represent a very 
good value. □ 

Peter Tait Is a sentor engineer and con- 
sultant with the Lambda Group, a com- 
puter consulting firm in San Francisco. 
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PRODUCT SUMMARY 



Company: Saber Software Corp., P.O. 
Box 9088, Dallas, TX 75209; (800) 
338-8754. (2 14) 902-8086 in TX. 
List Price: $395 for network version. 
$89 tor single-user version. 
Requires: LAN: Novell. Banyan, 3Com, 
CBIS, IBM, or any MS-Net-compatible 
network. Workstation: IBM PC. XT, AT, 
PS/2, or compatible! DOS 3.X; 320K of 
RAM: any video adapter. 
Pros: Easy to learn and use: wide range 
of features: software metering utility. 
Cons: Somewhat limited error handling. 
Summary: Menu system provides front 
end for users and effective LAN adminis- 
tration for supervisors. 



■ TECH TUTORIAL 

LANs at Work: 
Networking the 
Uniforum Show 

By Brett Glass 

At Uniforum '89, a Unix trade show 
held this February at San Francis- 
co's Moscone Center, Hewlett- 
Packard Co. and Cisco Systems 
undertook an ambitious task: connecting 
more than two hundred radically differ- 
ent computers on the show floor into a 
single network. This network, known to 
machines throughout the Internet (the 
international network of Unix computers) 
as SHOWNET.COM, brought worldwide 
peripheral sharing, file transfer, electron- 
ic mail, and terminal access to every 
booth in only three days, thanks to careful 
planning that took place months before 
the show. 

DESIGNING THE NETWORK. Long before 
Uniforum, engineers from HP and Cisco 
got together to plan the show network. 
Many of the same engineers had worked 
on networks at other shows — such as 
Interop '88 — and were familiar with the 
advantages and shortcomings of different 
LAN configurations in such an environ- 
ment. While the Interop LAN used thick 
Ethernet cable strung high above the 
show floor, the Uniforum team exam- 
ined the tunnels and trenches available 
for cabling in Moscone Center and opted 
for Starlan 10, a 10-mebagit-per-second 
CSMA/CD network. Starlan uses thinner, 
more flexible twisted-pair media than 
Ethernet cabling. In fact, it's similar to 
modular telephone cable. Unlike Ether- 
net, Starlan is wired in a star configura- 
tion: It can handle node insertion and 
removal very gracefully — an important 
feature for a network where nodes might 
be added or removed many times a day. If 
an individual node or an "arm" of the 
star has problems, it is automatically 
removed from the network by its 
repeater. 

The designers partitioned the show 
floor into two sections — east and west — 
with the Network Operations Center 
(NOC) located between them. Each half 
of the floor was covered by a separate 
subnetwork, and the gateways in the NOC 
were responsible for routing traffic be- 
tween the subnets and to and from the 
outside world. 

The network architecture was compli- 
cated slightly because the maximum span 
of Starlan 10 is only one-third the length 
of Moscone Center, the most distant 
nodes had to be connected through 
repeaters. These were placed in the same 
trenches as the cables and junction boxes. 
Starlan 10 has a limit of four repeaters 
between nodes: in the show network, 
there were never more than two. 

In addition to the Starlan cables, the 
designers chose to run three thin coaxial 
Ethernet cables down the center of the 
floor. One of these cables was a spare, 
while the other two were connected to 
each of the two subnets. This allowed the 
network technicians to connect a booth 
on one side of the floor to the subnet 
serving the other side of the floor. This 
was necessary because some of the 
machines were using protocols other than 
TCP/IP and could not talk to one another 
across the gateways. 

Finally, about a dozen ASCII termi- 
nals were placed on a Moscone Center 
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The Uniforum local area network was made up of two subnetworks connected by 
gateways and a pool of terminals hooked into a terminal server. 



balcony and connected to a gateway 
through a Cisco terminal server. This let 
attendees and exhibitors escape the hustle 
and bustle of the show floor while logging 
onto their "home" systems via the Inter- 
net. 

BRINGING THE NETWORK TO LIFE. The Star- 
lan cabling was pulled months before the 
show — during Christmas week, when 
the Convention Center was vacant. It 
remained in the trenches under the floor 
until February 24, when HP and Cisco 
engineers converged to bring the network 
to life. The Network Operations Center 
was equipped with racks of Starlan 
repeaters, two Cisco TCP/IP gateways, a 
Tl line, and a 56-kilobit-per-second 
short-haul connection for the terminal 
server on the balcony. 

Each booth was given two connections 
to the network through standard 15-pin 
AUI network connectors. As each vendor 
hooked up the network, the engineers 
verified that the new equipment was 
capable of interoperating correctly with 
the network. Most of the equipment 
worked with no problems. For systems 
that didn't work on the Shownet, there 
was a special network (nicknamed "Bozo 
Net") where they could be safely de- 
bugged without affecting other systems 
on the show floor. The most common 
malfunction that put a system on the 
Bozo Net was an inability to properly 
decode IP addresses. 

Very few problems occurred during 
the hookup. One exposed cable needed 
some repairs after it was run over by a 
forklift. Another group of cables wasn't 
properly labeled, so someone had to find 
out what was what with a signal-tracing 
"buzzer." On the software level, most of 
the difficulties arose due to differences in 
the system software. A few Unix imple- 
mentations lacked basic debugging tools 
such as the Berkeley "ping" utility (which 
simply asks the receiving system to send a 
short reply): others required unusual 
configuration files. Virtually all these 
problems were overcome, however, and 
the majority of the machines on the show 
floor were happily talking to one another 
within hours of being turned on. From 
this point on, only an occasional failure in 
the Tl line to Cisco's Menlo Park Internet 
gateway disrupted the operation of the 
network. 

NETWORK DIAGNOSTICS AND TOOLS. The 

Network Operations Center used three 
HP Unix systems and two HP protocol 
analyzers (one permanent, one battery- 



powered luggable) to monitor the net- 
work. Each HP Unix system ran a differ- 
ent network status program. One was a 
program that simply created a list of the 
active nodes by sending a "ping" request 
to each one. The second showed network 
traffic and history. The third system 
continuously showed the status of the 
gateways. These tools revealed a typical 
network utilization of 1 3 to 30 percent. 

CONNECTING TO THE OUTSIDE WORLD. The 

show network covered more than just the 
floor of Moscone Center. Through a Tl 
connection to Cisco Systems' headquar- 
ters in Menlo Park and another from 
Cisco to SRI International, Shownet 
connected to CS-Net, NSF-Net, BARR- 
Net, and the DOD Arpanet. This put 
vendors and attendees in touch with 
thousands of systems worldwide. For 
many in the Unix world, such contact is 
not a luxury, it's necessary to conduct 
ordinary business. As one attendee at a 
terminal commented during a brief inter- 
ruption in the external Tl line, "I'm lost 
without my electronic mail." Informa- 
tion about the many vendor parties to be 
held in the evenings, as well as more 
urgent business information, spread 
through the network quickly. Besides 
electronic mail, usually carried over the 
Internet by SMTP (Simple Mail Transfer 
Protocol), files were exchanged using 
FTP (File Transfer Protocol) and terminal 
sessions created using Telnet (a general- 
purpose terminal protocol) and "rlogin" 
(which let people log onto their home 
systems from remote sites). 

Only TCP/IP transactions could pass 
through the gateways between the subnet- 
works and to and from the Internet; other 
network protocols (like Decnet and XNS) 
worked fine on the subnetworks but 
couldn't access devices or services beyond 
the gateways. 

SECURITY. One characteristic of a bus-type 
LAN (such as Starlan) is that every node 
can "hear" transmissions from every 
other node. When I asked what security 
measures were being taken to prevent the 
theft of passwords and other valuable 
information that was passing through the 
networked machines, their answer was 
simple: "There is no security." While the 
task of finding valuable data amid the 
torrent of bits flowing through the show 
network might be akin to finding a needle 
in a haystack, users were advised that any 
truly private information should be sent 
via another route. 

See Uniforum. Page SI 1 
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■ ONE COMPANY'S LANs 



Consultant Is Charged With Task of Integrating State Court LANs 



By Rebecca Furtado 

i^phe National Center for State Courts 
I (NCSC) is a nonprofit, government- 
I funded organization that functions 
■ as an arm of the U.S. state court 
systems. Its six regional offices take on 
projects, perform research, and offer the 
state court systems technical assistance 
and extensive training in all areas of the 
judicial system. Projects range from court 
organization to automation planning to 
court technology. 

The NCSC currently has Wang com- 
puter equipment installed, including a 
VS8S minicomputer at its Williamsburg, 
Virginia, headquarters; two VSS mini- 
computers in San Francisco and Denver, 
and two OIS systems (8-bit Wang mini- 
computers) in Arlington, Virginia, and 
North Andover, Massachusetts. The most 
common use for the systems is word pro- 
cessing. 

Ron Jayne, the LAN consultant to the 
National Center for State Courts, is 
responsible for finding a solution to 
upgrade the organization's system. Ac- 
cording to Jayne, the NCSC wants to 
move to a LAN environment of seven or 
eight networks, with LAN-to-LAN con- 
nectivity as well as LAN-to-host connec- 
tivity. 

"The National Center for State Courts 
needed a way to develop an integrated 
environment with a diversity of equip- 
ment — Wang, IBM, and Apple," Jayne 
said. "In addition, some systems in use 
were old and outdated, and earmarked 
for replacement." 

The Internal Office Automation Com- 
mittee (which consists of Jayne and a 
representative from each office) per- 
formed needs analysis for each office and 
interviewed employees to determine what 
areas were important for both short- and 
long-term automation. The committee 
found that users' needs included en- 
hanced and better integrated document 
preparation: spreadsheet, graphics, and 
statistical analysis capabilities; and access 




The National Center for State Courts wants to develop an Integrated environment with 
a diversity of equipment, according to consultant Ron Jayne. 



to the NCSC databases at headquarters, 
Jayne said. 

FINDING THE RIGHT LAN. The committee's 
initial report recommended moving to 
one of three LAN technologies: Banyan 
Vines, Novell Netware, or 3Com 
3+ Open. These LANs represent best the 
hardware and software standards that 
exist today and the different types of 
networks that are available, Jayne said. 

"The main reason for the move to 
LANs is to offer software integration in a 
decentralized, multiuser environment 



that supports a wide variety of DOS- 
based application software, in addition to 
external communications to other NCSC 
offices/divisions. Two employees in dif- 
ferent offices who are working on the 
same project will be able to share 
documents," Jayne said. "In addition, the 
staff wanted more integrated graphics 
capabilities and graphic representation of 
data prepared with DOS-based applica- 
tions." 

The National Center is migrating to a 
PC LAN environment to support inte- 
grated end-user computing, said Keith 



Bumsted, NCSC director of administra- 
tion and technical services. Five main 
applications will be installed on each PC 
on the network: Word Perfect or Micro- 
soft Word, Lotus I -2-3 or Microsoft 
Excel, Harvard Graphics, SPSS statistics, 
and Dbase IV or PC Oracle. It's essential 
that the LAN the National Center 
chooses supports these programs, he said. 

The most important issues in choosing 
a LAN, according to Bumsted, are com- 
patibility within offices, compatibility 
and connectivity between various region- 
al offices, and connectivity between the 
regional offices and headquarters. Find- 
ing a LAN that is relatively easy for users 
to learn and easy to administrate is also 
important, Bumsted said. 

The National Center already has some 
PCs installed, but it plans to purchase at 
least 70 workstations in addition to the 
LANs. "To date, PCs have been single- 
user and used by the professional staff 
only," Jayne said. The administrative 
staff has had no access to PCs. With 
approximately 132 employees and only 
18 to 20 IBM PC compatibles, the Center 
will be making some major purchasing 
decisions. 

"Cost isn't as big of an issue as the 
functionality of the LAN and what it's 
going to bring to the end-user," Jayne 
said. "Our primary responsibility is to 
respond to the needs of the end-user while 
maintaining the management objectives 
of increasing staff productivity with cost- 
effective solutions." 

The Center is naturally interested in 
keeping costs down, but having a full 
range of features and functions is essen- 
tial, Bumsted concurred. 

The National Center is considering a 
network environment that includes the 
following: one to three LANs in its main 
office in Williamsburg, one in Arlington, 
one in North Andover, one in Denver, 
one in San Francisco, and one in Kansas 
City (the actual site hasn't been deter- 
mined yet). The LANs will use existing 
local dial-up lines and be connected by 



Solution From Sympro: Banyan 



The National Center for State Courts 
(NCSC) wants to establish multiple 
independent LANs at offices 
throughout the country. The 
NCSC requires compatibility within the 
office, LAN-to-LAN connectivity, as 
well as LAN-to-host connectivity. The 
National Center is also interested in 
networking its Apple systems. 

The NCSC should decide whether the 
purpose of the networks is to support 
local processing or communications 
processing. Novell Netware is a great 
solution for local workgroup or depart- 
mental communications: A typical net- 
work installation includes one or two file 
servers with several printers available to 
share. Novell, the market leader, sup- 
ports most applications (including the 
five programs the NCSC plans to install) 
and can integrate Macintosh systems. 
But communication with the Center's 
Wang VS85 host environment involves a 
third-party terminal emulation pro- 
gram, which can lead to compatibility 
problems with new versions of Netware. 

if the purpose of the networks is to 
allow for wide area communications 
among the various LANs and file servers 
as well as provide access to the Wang 



VS85. the Vines operating system from 
Banyan is a better solution. It offers a 
high degree of integration with commu- 
nications services as well as easy access 
to those services. 

In one possible Banyan configura- 
tion, the servers at each site include the 
Vines 386 operating system and Ban- 
yan's Integrated Communications 
Adapter (ICA) board. The ICA board 
has six serial communication ports that 
can be initialized by the Banyan software 
to support one or more of the following 
communication services: X.2S, SNA 
asynchronous terminal, asynchronous 
terminal emulation, TCP/IP, or a mo- 
dem pool line. PC users on the LAN can 
access these services from their front-end 
menus, and servers can connect to other 
servers using one of these protocols. 

Communications with the Wang host 
is possible through a serial connection to 
the Banyan server at the same site. 
Wang's ULC software (which acts as a 
gateway to the Banyan server interface) 
is installed on each of the local servers 
and allows up to 20 concurrent sessions 
per server. Network use is simple: The 
user signs onto the system, runs or prints 
any supported PC application, and can 



access other servers or Wang systems 
from the main menu. 

An emerging issue in LAN integra- 
tion is global naming conventions. With 
Banyan's Street Talk application, you 
assign a user a name and define his or 
her access rights on one server, all servers 
on the network will then recognize the 
name and know what access and services 
to provide. On most other networks you 
must define user access rights on a 
server-by-server basis. 

Street Talk is available throughout 
the Banyan network system: If Ron 
Jayne of the NCSC is working in North- 
ern California, he can log in and have 
full and transparent access through 
menu options to services defined under 
his name at the Williamsburg, Virginia, 
headquarters. 

The Banyan server also can be set up 
to initiate a call at a specific time to 
another server (during night hours, for 
instance) and to automatically handle, 
store, and forward mail in print queues. 

Currently Banyan does not offer 
Apple support similar to that available 
from Novell or 3Com; however. Banyan 
does plan to offer full PC/Macintosh 
integration within the next year. 



Four of the five applications the 
NCSC wants to install on its LANs are 
compatible with Banyan Vines. The 
SPSS statistical package is available only 
in a Novell-compatible version. Gener- 
ally, Banyan is compatible with any IBM 
Netbios-based application. 

Banyan's strong points are certainly 
the serveT-to-server communications 
and the integrated gateway to the Wang 
systems. Banyan also supports remote 
diagnostics and unattended tape backup. 
Banyan does not currently support full 
Apple Macintosh connectivity, and the 
SPSS statistics software is not compati- 
ble. If the objective of the LAN is to offer 
integrated wide area communications, 
provide a gateway to the Wang systems, 
and allow local network processing 
primarily for word processing, the Ban- 
yan Vines system should receive primary 
consideration. 

— Jim Connor 

Jim Connor is president of Sympro Inc., 
a systems Integration company based 
In Emeryville, California, that special- 
izes In business information systems in 
a network environment. He can be 
reached at (41S) 655-0900. 
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Solution From Personal Computer Solutions: Novell 



Novell is clearly the best choice for 
the National Center for State 
Courts' proposed LAN environ- 
ment. It provides software com- 
patibility, ease of use, ease of administra- 
tion, and communications capabilities. 

Novell is the de facto standard for 
LAN software developed over the past 
three years. Almost all network software 
is designed to run in a Novell environ- 
ment. The National Center for State 
Courts (NCSC) requires compatibility 
with five primary applications on its 
network, including SPSS statistical soft- 
ware. Novell Advanced Netware fully 
supports this package (as well as the 
others), whereas other network operating 
systems cannot afford local workstation 
memory to achieve this degree of 
functionality. 

Novell is easy to use. It is completely 
menu-driven, provides transparent ac- 
cess to the user, and offers context- 
sensitive help. 

Network administration is also sim- 
ple with Novell. Menu-driven adminis- 
tration is available through a single 
program from any workstation. In addi- 
tion, Novell lets you assign either one or 



server-to-server communications. They 
will also be connected to the VSSS at 
headquarters. In addition, there is a 
possibility of an eighth LAN for the 
National Center's publications depart- 
ment, also in Williamsburg. This depart- 
ment currently uses Apple machines, 
Jayne said, and the National Center 
would like to be able to connect the 
Macintoshes to the PC LAN. 

The Center doesn't expect to push the 
limits of any LAN, and network growth 
should remain fairly constant over the 
next several years, Bumsted said. The 



The National Center for State 
Courts' (NCSC) Internal Office 
Automation Committee has com- 
pleted its evaluation of the three 
LAN environments: Novell, Banyan, 
and 3Com. After reviewing all the data, 
it has decided to select Novell Advanced 
Netware. 

"The committee evaluated company 
and product history, market share, 
product design methodology, product 
flexibility, application software support, 
workstation and server support, and 
cost," said Ron Jayne, consultant to the 
NCSC. The final choice was primarily 
software-driven: Novell is the only 
network that supports all five applica- 
tions the NCSC plans to use. "SPSS 
statistics is not supported in the Banyan 
or 3Com environments, and Harvard 
Graphics is not supported under Ban- 
yan," Jayne said. 

Workstation support was also impor- 
tant, according to Jayne. The National 
Center will go with a DOS environment, 
and the IBM PC AT-class machines it 
purchases will be configured to migrate 
to OS/2 (if necessary) in the future. All 
the networks are DOS compatible, but 
Banyan does not support OS/2. 3Com 
supports OS/2 but also requires an OS/2 
server. 

"All three LAN products can re- 
spond effectively to the NCSC's com- 
munication requirements," Jayne said. 
"However, while Banyan is clearly the 



several administrators to multiple serv- 
ers. The network supervisor can set up 
sublevels of administration, so lower- 
level personnel can manage console and 
print functions, for example. 

Novell offers both LAN-to-LAN and 
LAN-to-host communications, which 
the National Center requires. In LAN- 
to-LAN communications in which com- 
munication isn't constant, a modem and 
communications program, such as Car- 
bon Copy Plus, are installed in one 
workstation on each network. As the 
need to share information increases, 
multiple workstations can communicate 
with remote LANs via an asynchronous 
server. 

For simple communications between 
a LAN and the Wang VS85 host, the 
NCSC can use existing communication 
devices (such as its Wang emulation 
boards in a stand-alone PC). Novell also 
provides a migration path to handle 
more frequent, multiple connections to 
the host: Its Network Asynchronous 
Communications Software (NACS) in 
the communications server provides 
remote and direct access. (The NACS 
acts as a gateway between the LAN and 



Center's LAN requirements may go up by 
20 percent or so over the next three years, 
but extensive growth isn't really an issue, 
he added. 

UNANIMOUS DECISION. Often for consul- 
tants, the hardest part about finding the 
right LAN for an organization is getting 
wide-ranging support from the company. 
However, the National Center for State 
Courts has given Jayne its complete 
cooperation and helped make the process 
easier. "This was a smooth effort because 
the staff people gave total and unqualified 



"N 

1 1 ovell offers the 
most cost-effective so- 
lution specifically ad- 
dressing the short- 
and long-term needs 
of the NCSC." 



leader in wide area network communi- 
cations, the connection requirements at 
the NCSC are primarily asynchronous, 
batch-oriented, and do not require the 
sophistication and overhead of the Unix 
environment. 

"The committee also discussed 
3Com's 3+Open strategy to support 
OS/2 and Microsoft LAN Manager, but 
future applications were considered too 
distant, and the product-acceptance 
level in the industry is unknown at this 
time," he added. 

Novell, on the other hand, supports 
all the applications the NCSC is interest- 
ed in, has the greatest flexibility in 
workstation and server support, and has 
the lowest overall cost, Jayne said. In 
addition, it can meet the NCSC's LAN- 



the Wang system.) 

In addition, it is easy to integrate Mac 
systems into a Novell network. 

The Novell Advanced Netware oper- 
ating system protects network data with 
several fault-tolerant features. Duplicate 
directory structures in the directory area 
of the disk prevent file and data loss. The 
initial program load sequence detects 
problems in the directory and file 
allocation tables. 

Compared to other networks, Novell 
uses the least amount of memory 
overhead at the workstation level. 

The Advanced Netware operating 
system is capable of supporting different 
levels of DOS simultaneously. For in- 
stance, you can have DOS 3. 1 running 
on workstation A and DOS 3.3 running 
on workstation B. It also supports 
different vendors' DOS versions simulta- 
neously. Similarly, Netware allows 
workstations to run either OS/2 or DOS 
on the same network. 

The best topology for the National 
Center for State Courts to use is Token 
Ring. However, the Center cannot use 
the existing dual coax cable used by its 
Wang systems, so it will have to switch to 



support," Jayne said. There was coopera- 
tion from the employees, middle manage- 
ment, and senior managers. "The three 
levels of cooperation made a six-to-nine 
month project something we were able to 
work through in about three months." 

The Internal Off ce Automation Com- 
mittee is working on narrowing the field 
of three LAN alternatives to one. It will 
present its report to a management 
committee later this month. The Nation- 
al Center for State Courts hopes to choose 
and implement the networks by early 
June. □ 



to-LAN communications requirements: 
One workstation in each office will have 
a modem and asynchronous communi- 
cations software. Novell also will allow 
the National Center to migrate to a 
server-to-server communications envi- 
ronment in the future. 

Choosing the vendor was the hard 
part, but the committee also had to 
decide on a topology. It will use IBM 
Token Ring with shielded twisted-pair 
cabling. The NCSC expects more data- 
base traffic as users gain experience on 
the network, so it chose Token Ring for 
its performance capabilities. Jayne said. 

There will be a Compaq 386 25- 
MHz server in each NCSC office. The 
Compaq server was selected for its 16- 
bit data path and because compatibility 
at the server level is critical, Jayne said. 
In addition, instead of three separate 
networks at NCSC headquarters, in Wil- 
liamsburg, Virginia, the office will start 
with one LAN and review its position in 
the future. The LAN server will include 
a 300-megabyte hard disk and an 
Etherlink board to tie in the publishing 
department's Macintosh systems. 

"Each network vendor has its 
strengths and weaknesses. However, 
Novell offers the most cost-effective 
solution specifically addressing the 
short- and long-term needs of the 
National Center for State Courts." 
Jayne said. 

— Rebecca Furtado 



twisted-pair or install new cable. 

There is practically no physical limi- 
tation to the number of devices Net- 
ware's cabling can support. Each server 
can handle up to five printers, and each 
workstation can have its own printer, 
modem, disk drive, and tape drive. Tape 
drives can also be connected to the 
network supervisor's workstation and 
used to back up multiple volumes on one 
or more servers. The network supports 
numerous users as well: Each file server 
can handle up to 100 concurrent users, 
and each user can be connected to 
multiple servers. 

Novell Advanced Netware provides 
user-transparent connectivity, internet- 
working capabilities, and LAN-to-host 
communications. It will best meet the 
needs of the National Center for State 
Courts. 

— Bill Baldwin 



Bill Baldwin is vice president of sales at 
Personal Computer Solutions Inc., a 
microcomputer services company in 
Emeryville, California, specializing in 
local area networks since 1981. He can 
be reached at (415) 655-6500. 
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Fortunately, the lack of security on the 
show floor did not compromise the 
privacy of users at the balcony terminals, 
where users needed to type their pass- 
words in order to log in and get their 
electronic mail. Unlike the terminals at 
the earlier Interop show (which were on 
the same network as everything else), the 
Uniforum terminal server was connected 
directly to the Internet gateway via a 
dedicated 56-kbps line. 

Since no data from the terminals ever 
got onto the show floor network (unless, 
of course, the terminal was being used to 
connect to one of the computers on the 
floor), passwords and electronic mail 
typed on them were safe from electronic 
snoops. 

ACHIEVING INTEROPERABILITY. None of the 
techniques used by the HP/Cisco team to 
build the network were difficult or even 
unusual. In this particular case, the key to 
getting the wide assortment of computers 
at the show to play together was the 
TCP/IP protocol suite and the standard 
applications that ride on top of it — not 
as elaborate an assortment as offered by, 
say, Novell Netware, but far more widely 
implemented. Also important was the 
availabilityofstandardnetworkhardware 
— in this case, Starlan — that could 
"plug and play" with many vendors' 
equipment. 

Odds are you'll never have to assemble 
a network as complex as Shownel in such 
a short time. But it's good to know that 
the equipment and expertise necessary to 
do so are in place today, and are ready to 
serve you as you build your own LAN 
installation. □ 



Brett Glass was one of the original 
architects of the IEEE 802.5 Token Ring 
LAN, and currently host the OS/2 
conference on The Well. He can be 
reachedelectronicallyasj72267, 36721 
on Compuserve, "glass" on BIX, and 
"lll-winken!well!rogue" on Usenet and 
the Arpa Internet. 
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RIDING THE FOURTH WAVE ■ By Jeff Angus 



The Microcomputer Industry Is Conforming to Angus' Law 



Angus' Law: In any 

natural category 
dependent on hu- 
man skills and 
behaviors, 85 per- 
cent of all participants will be crap. 10 
percent will be acceptable but uninspired, 
and 5 percent will be excellent. 

Angus' Law applies to any job (pro- 
grammers, teachers, novelists, stockbro- 
kers) or endeavor (about 85 percent of 
businesses go under within three years of 
start-up) where the subject population is 
not unnaturally altered. This latter clause 
exempts categories like Nobel Prize 
winners (by definition granted for excel- 
lence) and major league baseball players 
(who ascend to the majors on skill). 

The consensus among journalists and 
analysts that spring Comdex was listless 
was simply them noticing the industry's 
evolution, its normal conformity to 
Angus' Law. The industry has arrived at a 
point where the natural 85-10-5 split for 
creativity has taken hold. Immature 
systems, like the micro industry in 1985 
or pro baseball until about 1925, don't 
follow that split. 

Stephen Jay Gould's essay on the 
recent rarity of .400 baseball hitters 
explains it well. In immature systems, 
competitors' available analysis tools are 
undeveloped. Defenses don't adapt to 
hitters' patterns, personnel selection is 
hit-and-miss, and natural athletic ability 
is the telling factor. But over time, 
tendencies and standards become obvi- 



ous; positive adaptation becomes diversi- 
fied, systems hew to the distribution. 

Early micro hardware and software 
were whatever anybody could render with 
available tools and were devoid of 
standards; these offerings were almost 
never cut to a pattern because few 
patterns were available. Profits were 
never assured, so it didn't attract the 
"safety first" crowd, leaving the field 
open to the creative — a few of whom 
were good, or lucky, with business. 

Today, in the two-standard business 
microcomputing world, it's possible to 



percent are just clones — an attempt to 
make money building me-too stuff. 
Maybe it's me-too at 33 MHz instead of 
20 MHz, but it's just another box in any 
case and certainly without a lot of vision. 
Ten percent of the vendors look for small 
touches to differentiate themselves; you 
see a manufacturer like Tandon offering 
utilitarian ideas like a removable hard 
disk built into systems, or Everex Systems 
consistently applying as much engineer- 
ing as one can while still mass-producing 
equipment from 386s to font cartridges. 
The 10 percent try to interpret what 



"T 

I oday, in the two-standard business 
microcomputing world, it's possible to make 
money with respectable 'me too' products." 



make money with respectable "me too" 
products or "product extension" strate- 
gies, and the 85 percent of the vendors 
who follow those tried-and-true rules are 
less likely either to disappear in a flash or 
create something new and revolutionary. 

And Comdex shows just how mature 
and normal the micro industry is at this 
point. Comdex is basically a hardware 
show. So look at the new systems: 85 



people do with machines and, without 
rocking the boat, add value to their 
systems. Most rarely, you'll see a manu- 
facturer like Advanced Logic Research 
(ALR), Mission Cyrus, or AST Research 
who do their own thing, thumbing their 
noses at common wisdom to take com- 
pletely new approaches. These are the 5 
percent. 

ALR engineers the frijoles out of 



systems, redefining high performance 
with every new system. You can almost 
bet on their 33-MHz 80386 to be the 
speed and indestructibility leader among 
its peers — and below average in cost, 
too. 

AST Research has proven its engineers 
know what a good idea is before other 
companies do. The company's commit- 
ment to EEMS when the biggies were 
touting EMS was exonerated when EMS 
4.0 turned out to be a logical upgrade of 
EEMS. Their commitment to their Smart 
Slot was justified when other vendors 
joined AST in developing an "open" 
alternative to IBM's smart MCA idea. 

Mission Cyrus, launching an assault 
on the U.S. market from its European 
base, is offering visionary new packages 
such as a 386 portable with a built-in ink- 
jet printer and a pair of Micro Channel 
expansion slots. To top that, they're the 
first DOS computer vendor who's spent 
as much effort designing the outside of 
the boxes as the inside. Excellent industri- 
al designers rendered equipment as at- 
tractive as it promises to be muscular. 

Maybe Comdex wasn't as enthralling 
as journalists had hoped. But the 85-10-5 
split that's caught up with the micro 
marketplace just means the business is 
subject to normal laws, like Angus'. 

Jeff Angus was a systems analyst and 
technical support specialist for a con- 
sulting firm. Comments are welcome. 
MCI Mall: jangus. 



SpinRiteWill Speed Up 
Your Hard Disks, or 
Your Money Back! 



Show me a person who doesn't 
want his hard disks to run faster, 
and I'll show you a lonely guy!! 

Last year when I was researching a 
TechTalk column on hard disk 
interleaving, / discovered that nearly 
100% of the hard disks in the world are 
not interleaved correctly. This mis- 
interleaving decreases your hard disk 
data transfer rate by 50% to 600%! 

Responding to the need for a simple 
method of resetting any hard disk's 
sector interleave, I developed SpinRite, 
the world's first non-destructive low 
level hard disk reformatter. SpinRite 
optimizes any hard disk's interleave 
without disturbing its data. It also 
renews the disk's low-level formatting 
in a matter of minutes and prevents the 
accumulation of bad sectors and all 
miscellaneous hard disk data errors. 

The first time you run SpinRite, your 
hard disk drives will be tuned up for 
absolutely maximum performance, their 
surfaces will be scrubbed by more than 
5 Gigabytes of worst-case test patterns, 
every surface defect will be found and 
isolated, and all areas which were 
never really bad in the first place will 
be returned to full active use. 

I believe that if you then re-run 
SpinRite two or three times each year 
SpinRite's low-level format renewal 
will eliminate all preventable data loss 
on your hard disk drives -forever. 



With well over ten thousand hard disks 
now being managed by SpinRite, we're 
becoming increasingly confident of 
SpinRite's significance to the industry. 

I'm so certain that you'll go nuts over 
this product that I'm offering you this 
simple guarantee in addition to our 
standard 30-day unconditional money 
back satisfaction guarantee: 



If SpinRite doe* not 
significantly speed up your 
hard disks, you are invited to 
return it for a prompt 
(and somewhat surprised) 
immediate refund. 



I really want you to give this product a 
try. I know you'll be as amazed and 
impressed as our many thousands of 
first customers who have made 
SpinRite a part of their life. 

Aside from being told how great the 
product is, we've received much 
appreciation for pricing SpinRite at just 
$59. (Our customers tell us we could 
get much more.) - Steve Gibson. 

SpinRite is immediately available from: 

Gibson Research Corporation 
22991 La Cadena 
Laguna Hills, CA 92653 
(714) 830-2200 

Please tend a check for S59 plus $1 SO shipping 
and handling, or request UPS OOD. Credit Card 
Orders can not be accepted at this time. 
California residents please include 6% state sales 
tax. . . and thanks for your order! 
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THE LEGACY CONTINUES... 

Introducing TLC Legacy MASS. (Multi 
Additional SCSI Subsystem), the first In a line of 
high performance, high capacity mass storage 
subsystems for the micro and super micro 
environment. 

The M A S S disk server was designed 
with growth in mind. Stand-alone, multi user and 
network applications all benefit from having a 
generic SCSI data storage subsystem that meets 
your changing needs. Simply add another SCSI 
device, such as hard disk. CD- ROM or tape backup 
as required. 

The MASS. takes full advantage of SCSI 



CCS (Common Command Set) standards and 
conforms to all standard devices including 
footprint, interface and power requirements. 
A wide variety of hard disk capacities and tape 
backup devices are available, making it the ideal 
system for future expansion 

The Legacy Continues at TLC - your source 
for state-of-the-art storage solutions. For more 
information on the Legacy series contact: 
Tense Lectronix Corporation. 
30 Main Street. 
Suite 26. 

Ashland. MA. 0172! 
(508) 881-6442 

Fax: (508) 881-4116. TBetlrVKMOlsyOtAnON 
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A USER'S VIEW ■ BY JERRY POURNELLE 



Be Prepared for Government to Block Predicted Megatrends 



Chicago, Thursday, 
April 13, 1989 — 
They tell us that 
this spring Comdex 
was the largest ever, 
and maybe it was. It was certainly the 
coldest, with snow flurries and subfreez- 
ing weather, but unlike Atlanta or Las 
Vegas, Chicago has a large enough 
convention hall to hold all the exhibits as 
well as the conferences, so there was no 
reason to go outside. 

This was the first Chicago Comdex. It 
was also both the first and last Macdex. 

The notion behind Macdex was that 
Macintosh-related products would be 
segregated into a special area of McCor- 
mick Convention Center. The press 
would in theory be allowed free access to 
both Comdex and Macdex, but everyone 
else would have to pay extra to go to both. 
That was the theory. 
What happened was that only about 
25 companies bought space in the Mac- 
dex special area, so instead of a different 
floor, or even a large room, the Macdex 
exhibits were put wa-a-ay back in the far 
corner of North Hall and fenced off with 
curtains. Guards were put at the entrance 
to keep out anyone who accidentally 
stumbled across it. 

Meanwhile, down in the registration 
area, there were huge lines for Comdex 
badges — but over at Macdex the staff 
was lonesome. Not so lonesome as the 
Macdex exhibitors were. One of those 
companies was Connectix, the outfit that 
sets up virtual memory for your Macin- 
tosh. Connectix works fine, so that any 
Mac with Connectix is an 8-megabyte 
Mac; the problem was the virtual crowd. 
There sure wasn't a real one. 

The Macdex exhibitors, desperate for 
any action at all, tore down the walls 
around Macdex so that anyone could get 
in. Even after that, the guards at the main 
entrance tried to enforce the special 
ribbon rules. Worse, no one came any- 
way. The next day Interface, the company 
that owns and manages Comdex, sent 
hordes of ushers out onto the show floor 
in a last-ditch attempt to persuade 
someone — anyone — to go back into the 
Macdex ghetto, but from what I could see 
that didn't do any good either. 

IN THE GHETTO. I never thought Macdex 
was much of an idea. The PC and Mac 
communities have a lot to learn from 
each other. Segregating them into sepa- 
rate shows slows that down. Now the 
experiment has been tried. It didn't work 
in a ghettoized corner of McCormick 
Center. It certainly isn't going to work 
next fall in Las Vegas, where it was 
supposed to happen at Cash man Field, a 
good half-hour bus ride from the main 
convention center. 

For the record, the theory behind 
Macdex was that exhibitors at Comdex 
don't have time to talk to everyone who 
comes by, so why not restrict the crowd to 
those with a particular interest in the 
Macintosh? There were a number of us 
who didn't think it would work, but the 
notion wasn't completely cockeyed. It 
certainly wasn't an expression of con- 
tempt (unlike the late and unlamented 
NCC which used to segregate the micro 
community off in odd corners and finally 
put us out in the inferno). 

The Interface Group has an excellent 
record of learning from mistakes, result- 
ing in Comdex being not only one of the 
largest trade shows but also one of the 



best managed. Macdex didn't work. It 
won't be missed. 

There wasn't a lot of technology 
announced at this Comdex. Instead we 
saw some consolidation. Products that 
have long been vaporware are now "just 
about to ship." 

The most interesting development was 
Intel's announcements about the 386 and 
486 chips. Intel admits that the 286 is 
brain-damaged and should be thought of 
as a kind of fast 8086/8088, while the 386 
is a different kind of animal. The best 
news, though, is that the 386 is good 



%Jteve Wozntak 
and Steve Jobs would 
not have the capital to 
pay the FCC tribute." 



enough: You needn't wait for the 486 to 
come out. The 486 will be to the 386 as 
the 286 was to the 8088: a distinct 
improvement and faster but not funda- 
mentally different. 

The biggest grin at Comdex was 
Cheetah International's Gene Sumrall: 
Cheetah had bet the company on their 
new motherboard, which was designed to 
work with the fastest 386 chips and still 
allow a simple and low-cost upgrade to 
the 486 by installation of a daughterboard 
when 486 chips become available. "We 
hit it right on the money," Gene kept 
saying. 

The rest of Comdex wasn't very 
exciting, but that flat statement needs 
clarification. This is, let me repeat, the 
largest spring Comdex ever. Exhibitors 
appeared satisfied with attendance. Deal- 
ers were signing up. The industry is 
healthy. 

Some of that health was reflected in 
the parties. There were lots of parties. 
Probably the most spectacular was Ze- 
nith's bash at the Baja Beach Club, 
Chicago's hottest night spot. AT&T opted 
for a baseball theme. Toshiba's tradition- 
al Toshibar was held in a room full of 
dinosaurs in Chicago's Field Museum of 
Natural History. Goldstar held an elegant 
sit-down dinner. Meanwhile, the South- 
east computer industries contested Sili- 
con Northwest's long dominance in 
providing the best regional cuisine. 

After 10 years I have given up trying to 
get to all the parties, but they are one 
indicator of health in the micro industry; 
and this year there were a lot of them. 

One event that wasn't precisely a party 
was InfoWorld'% executive breakfast, 
which featured author John Naisbitt 
speaking to a standing-room-only crowd. 
As I reported in my last column (April 1 0, 
Page 34), Naisbitt is optimistic about the 
future. In his upcoming book. Millenni- 
um Trends, he predicts upswings in the 
economy and technology, coupled with a 
dismantling of command economies. 
"The romance of socialism" will contin- 
ue, but the future belongs to market- 
driven forces and a global economy. 

"No one knows anything about the 
'balance of payments' between Chicago 
and Atlanta, and it wouldn't make sense 
to worry about it," Naisbitt said. "And it 



doesn't make sense to worry about 
balance of payments between the United 
States and Japan." 

As to foreigners buying up the United 
States, Naisbitt pointed out that Japan is 
about fifth in foreign ownership of U.S. 
property. "The top on that list is the 
Netherlands," he said, "and we don't 
worry about the 'Dutch Invasion.' " 

There was more cheerful news. There 
won't be another oil or energy crisis. 
There's no shortage of investment funds. 
The international financial community is 
"awash in capital." After a century of 
disasters, democracy is on the march 
again. The trend is toward freedom. Mix 
capital and freedom, i.e., deregulation, 
and you get the classic formula of capital 
plus initiative, which produces dozens of 
small failures but also spawns the enor- 
mous success stories. 

There are questions. Take, for exam- 
ple, the new biotechnologies and genetic 
engineering. "Who will make the deci- 
sions about how those are used?" Naisbitt 
asked. 

"Lawyers," I muttered. "Male law- 
yers," Mrs. Pournelle corrected; which is 
all too true. 

The new technologies and the coming 
megatrends are all welcome news, but as I 
listened to Naisbitt, 1 found myself 
wondering how much of it I believe. I 
don't mean that I question his numbers 
and statistics. Naisbitt does meticulous 
research. I don't question his observation 
of what's going on in foreign countries, 
how China is moving more and more 
toward deregulation, how the Pacific Rim 
has become the real center of the world 
both financially and culturally. 

I don't even question his conclusion 
that the United States is uniquely posi- 
tioned: We have a geographical advan- 
tage, but that's not the big one. We also 
have the universities and the diverse 
cultural elements to become the first truly 
international society right here at home. I 
do think there may be costs to cultural 
diversity, but they can be overcome. 

What I worry about is that the world 
will leave us behind. 

As I write this. Verbatim, a subsidiary 
of Eastman Kodak, has got the federal 
government to declare Sony and other 
Japanese companies guilty of "dumping" 
3'^-inch floppy disks. There will be 
economic sanctions. Expect the price of 
3'/2-inch floppies to go up a lot. 

I also hear renewed muttering about 
foreign DRAM chips. The Department of 
Commerce set the computer industry 
back a couple of years with its last 
"success" in creating a cartel to force 
overseas companies to charge us inflated 
prices for memory chips. ("Please over- 
charge us. Please.") The result was 
beneficial for big companies, particularly 
for IBM (they make their own DRAM), 
but it was a disaster for start-ups and 
clone makers. Now there's more talk 
about overseas companies "dumping" 
DRAM chips in the United States. 

As far as I can see, "dumping" 
generally means that someone, some- 
where, can produce goods that sell better 
than yours. That's more or less likely 
depending on what you make. I know I'd 
rather use Sony 3'/2-inch disks than 
Kodak's Verbatim, even if I had to pay 
more for Sony. DRAM chips of a given 
speed are completely fungible: You don't 
care who made them, only whether or not 
they work and how much they cost. 

"Dumping" is a concept that has 



meaning only if you don't accept 
Naisbitt's concept of a global economy. 
Tulane University's Dr. David Friedman 
has often said that he's in all cases in favor 
of foreign outfits "dumping" goods on the 
United States, because it's good for the 
U.S. consumer. You don't have to accept 
all of Friedman's analysis to see that 
protectionism has its hidden costs. The 
previous U.S.-spawned DRAM cartel 
hurt the micro industry badly and caused 
the export of thousands of U.S. jobs. 
Another cartel of this kind would be even 



IMPERIAL BOARD SAME. Protectionism isn't 
the only U.S. trend counter to Naisbitt's 
projections. While the Reagan adminis- 
tration became known for deregulation of 
the transportation industry, other federal 
agencies quietly tightened the noose 
around American free enterprise and 
initiative. The FCC, for example, has 
built an empire. 

No one in his right mind argues that 
stray radio frequency (RF) from comput- 
ers should simply be ignored if it's strong 
enough to be a safety hazard, but that's 
not what happens. Even with FCC- 
certified systems you can get hiss in a hi-fi 
near your computer, and so what? If FCC 
regulators were concerned about safety or 
real problems, it would be different; but 
they're not. Instead, in response to minor 
annoyances, they have created a byzan- 
tine obstacle course of paperwork and 
delays that start-up companies must 
negotiate before they can do business. 
The result is that if Steve Wozniak and 
Steve Jobs wanted to start Apple Com- 
puter today, they wouldn't be able to do 
it. They wouldn't have the capital to pay 
the tribute demanded by the FCC. 

Now, of course, the FCC doesn't call it 
demanding tribute. They say you must 
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pay to have testing and certification. 
That's highly profitable for certain "inde- 
pendent laboratories" — and darned near 
a disaster for clone manufacturers. Once 
again, the big established outfits are 
happy. As Adam Smith said long ago in 
The Wealth of Nations, successful capital- 
ists are generally the enemies of capital- 
ism. Most prefer monopoly. 

Naisbitt is a fascinating speaker, well 
worth listening to even at the ghastly hour 
of 9 a.m. He's collected a lot of facts, 
many of which you already knew, and put 
them together to show new meanings you 
didn't suspect. I agree with his general 
analysis on where the world is going; but I 
do wonder if he has thought enough 
about the capability of the U.S. legal 
establishment to muck things up. 

Jerry Pournelle is a noted science fiction 
writer and computer columnist. The 
views expressed are his own. 
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InfoWorld puts seven 
hard disks to the test. 



By Dave Chalmers 

InfoWorld Test Center 

Hard disks are second only to the CPU 
itself in importance for business comput- 
ers, particularly desktop systems. If the 
hard disk doesn't do the job day after day, 
correctly and speedily, your business is 
going to suffer. InfoWorld takes a look at 
seven disk subsystems for IBM PC AT- 
compatible computers. 

At first glance, our test results show 
little variation in performance and rug- 
gedness — two very important qualities 
for a hard disk. In most cases, we found 
there to be only subtle differences in these 
areas. For example, there is only slight 
variation of how fast the hard disks can 
access records randomly. However, the 
RLL drives in this comparison show an 
edge in sequential access because RLL 
encoding packs as much as 50 percent 
more data on a track — thus you can read 
more data during a single drive revolu- 
tion. 

The biggest difference we found in these 
drives is in the retail price. These prices 
range from $480 to $ l , 1 99. However, disk 
drives are a commodity product, and 
therefore wholesale pricing (and thus the 
price you actually pay at the store) varies 
daily. 

Another area of importance when 
selecting a hard disk drive is how well it 
performs under stressful situations — in 
other words, will it survive being jarred or 
dropped? For this comparison, we devel- 
oped a special device to test this. None of 
the drives in this comparison failed our 
stress tests. 

If you need more performance than 
available from the drives examined here, 
you need to look at larger-capacity drives, 
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Some views on why the NEC MultiSync 

There's a lot more to the new MultiSync* 3D monitor from NEC 
than meets the eye. Because instead of making one monitor for each 



graphics board, we've devel- 
oped a monitor that enhances 





the performance of the modes on 
practically any board. 



With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 



Computers and Communications 



COD' 



3D is the new monitor standard. 

CGA. For an incredible maximum resolution of 1024 x 768. 



What's more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 



as you can see, there's even a full 360 degree design. 




The way we see it, MultiSync 3D 




has dramatically raised the 



standards by which all other color monitors will be judged. 
For literature, call 1-800-826-2255. For technical details call NEC 



Home Electronics (USA) Inc. 1-800-FONE-NEC. 
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How We Tested and Scored Internal Hard Disk Drives 



We tested all of the drives in this comparison on 
an 8-MHz IBM AT 339 with 5 1 2K of RAM and 
MS-DOS 3.3. We used Adaptec host-controller 
boards to ensure that our results were focused 
on the actual performance of the drives. When 
available, we used the vendors' proprietary setup and 
diagnostics programs; we used Mace Utilities to format 
the Imprimis and Microscience drives. Low-level 
formatting and diagnostics of the RLL interface drives 
were done with the ROM built into the Adaptec host- 
controller board. 

Before starting our testing, we performed a complete 
low-level format and diagnosis of each drive. We used 
Fdisk to partition the drives (except for the Seagate 
drive, which was shipped with disk manager software), 
creating a 32-megabyte boot partition. The interleave 
for each drive was set at 2: l . 

PERFORMANCE: 

We measured and rated three aspects of hard disk 
performance: sequential access, random access, and 
stress resistance. 

We measured the sequential and random access 
performance of each drive using the InfoWorld 
Hardware Benchmark System, which uses the same 
disk access techniques as most DOS applications. 

For comparison with earlier InfoWorld reviews of 
disk drives, we used our standard 5-megabyte test file, a 
good size for testing 20- and 40-megabyte drives. We 
also ran additional benchmarks using a 25-megabyte 
file. 

Sequential access speed is the time it takes to read a 
file from beginning to end. Applications such as 
spreadsheets, word processors, outliners, and picture 
programs load a file into RAM, work with it there, and 
save it back to disk. When the application loads the file, 
it reads the entire file; when it saves the file, it creates a 
new file and writes it completely. The application 
program itself resides in a file that is read sequentially 
by the system when it is loaded. 

The sequential access indexes ranged from 1.3 to 
1.8. We found 1.3 to be an acceptable rating and 
selected this as the basis for a satisfactory score. 

In sequential access, our test reads in a series of 
sectors; in the 25-megabyte test, it reads in the same 



Stress Testing 






number of sectors but from a larger file. If all is going 
well, it should take the drive head a negligibly longer 
time to f nd the f rst sector but no more time to read the 
sector series in. Our tests confirmed this. 

Random access speed affects the time it takes a 
program to read through directories, access and update 
database files, and merge input from multiple Tiles at 
the same time. Random access performance also affects 
multiuser and network-server performance because 
different programs running at the same time use files in 
different parts of the disk. 

Scores for our 5-megabyte file ranged from 1 .2 to 
1.5, with 1 .2 being satisfactory. 

Our random access test reads sectors randomly all 
over the disk; with a 25-megabyte file, all other things 
being equal, it should take five times longer to find a 
sector randomly than on a 5-megabyte file. We tested 
this to spot anomalies, but there were none. 

Throughput testing: We performed an applications 
throughput test by creating one index on a 1.8- 
megabyte Dbase III Plus file. This test is indicative of 
the drive's sequential and random access speed in a real- 
life situation. This timed test is not scored; instead, it is 
provided as additional information on the benchmark 
table. The purpose of this test is to give a real-world 
example of a task-based application. 

Stress testing: To simulate the occasional bumps and 
knocks that drives experience in daily use, we subjected 
the drives to three stress tests using a specially 
constructed test device (see illustrations). To perform 
these, we removed the drives from the computer and 
attached them to the platform suspended within our 
test device. We then connected them to the computer 
with 5-foot power- and drive-extension cables. 

For the first stress test, we started the Mace Utilities 
Htestdrive diagnostics program and selected Accor- 
dion, a random read test. This utility allowed us to 
detect read errors along with track-number and head- 
number information. We then dropped the platform 
from one inch above the table of the test device; this test 
was performed three times. 

Any errors (hard and soft) that occurred as a result of 
this test were recorded. We restarted the diagnostics 
program after the test; this eliminated the soft errors 
and allowed us to identify any hard errors. The drive 
heads were then parked and 
the computer shut off. 

In our second test, the 
platform was suspended from 
the top of the test device. We 
switched on the computer, 
started the random read test 
of the diagnostics program, 
and then pivoted the platform 
back three inches and released 
it, allowing the platform and 
the drive to swing forward 
and strike the wall of the test 
device. We repeated this pro- 
cedure three times and noted 
any errors that occurred. 

Without parking the heads 
or shutting off the computer, 
we proceeded to the third 
stress test: We raised the 
platform from a horizontal 
position to a vertical position. 
After holding the platform in 
a vertical position for five 
seconds, we gently lowered it 
and recorded any errors that 
occurred. We performed this 
procedure twice. 

To receive an excellent 
score in stress testing, a drive 
should not have caused any 
hard or soft errors as deter- 
mined by the diagnostics pro- 
gram. Depending on the 
number of soft errors that 
occurred, a drive could be 
rated very good, good, or 
satisfactory. A drive could not 
be rated satisfactory or better 
if any hard errors occurred; 
depending on the number of 



TEST 1: The platform was suspended 
from the top of the test device. We 
then pivoted the platform back three 
Inches and released it, allowing the 
platform and the drive to swing 
forward and strike the wall of the test 
device. 



TEST 2: Without parking the heads or 
shutting off the computer, the plat- 
form was raised from a horizontal 
position to a vertical position. After 
holding the platform in a vertical 
position for five seconds, we gently 
lowered it and recorded any errors that 
occurred. 



TEST 3: We dropped the platform 
from one inch above the table of the 
test device; this test was performed 
three times. Any errors (hard and soft) 
that occurred as a result of this test 
were recorded. 



hard errors, a product could be rated poor or unaccept- 
able. 

DOCUMENTATION: 

When you purchase a disk drive, you simply install it, 
initialize it, and then forget about it. They can only 
rarely be customized; therefore, their documentation 
almost exclusively deals with installation and trouble- 
shooting. 

We award an excellent score for documentation that 
provides complete step-by-step installation instructions 
for the drive and the software, cautions you wherever 
necessary, and lists the meanings and the corrective 
action for all error messages. 

Documentation ranged from skimpy to comprehen- 
sive. Because we ordered each drive directly from the 
manufacturer, most of them arrived with OEM 
manuals only. (We rated this type of documentation as 
satisfactory.) The documentation an end-user will 
receive varies, depending on the reseller you buy from; 
however, producing satisfactory documentation for 
installation is a simple enough procedure. Only three 
drives here came with end-user documentation; we 
rated them based on the above criteria. 

Setup: 

To install a disk drive, you mount it inside the system 
unit, connect the drive's cable to the drive controller 
board, and initialize the drive. If you want to be able to 
boot your system from the drive, you then install an 
operating system on it. 

We award a score of excellent to drives that come 
with their own disk manager software. If the drive is 
Preformatted, we award a very good score, while a good 
is awarded to products with their own setup software. 

Ease of Use: 

A hard disk is like a maintenance-free automobile 
battery. You should be able to ignore it until it dies. 

All of the drives in this comparison have the bare- 
bones minimum of operator controls and don't require 
any special preshipping or prerelocation procedures. 
Therefore, we rate them all very good for ease of use. 

Serviceability: 

A properly designed, handled, and installed hard disk 
should give you years of trouble-free service. You 
should treat the drive the way you would a carton of 
fresh eggs. Whenever you're handling the drive or 
controller outside its conductive envelope, don't spark 
it with static electricity. Proper airflow keeps drives 
from overheating. Most computer systems provide 
adequate airflow for internal drives. 

Serviceability has three components: workmanship, 
support policies, and technical support. 

Workmanship: We examined the design and manu- 
facture of each drive and looked closely at the cables 
and controllers that came with the drive. All of the 
drives show every indication of quality manufacture. 

Support policies: Since the design lifetime of hard 
disks is five or more years, a one-year warranty is the 
bare minimum. The manufacturer should offer 
unlimited telephone support (not toll free) for a 
satisfactory rating. Vendors that have a toll-free 
number are bumped to a good rating. 

Technical support: A satisfactory score requires an 
accessible support number with available support 
personnel who know the product well and can answer 
questions adequately. Higher scores require more 
expertise and more effort on the part of technical 
personnel to help the user. 

VALUE: 

In determining the value rating for each drive, we 
considered its list price per megabyte in relation to its 
scores in all other categories, particularly performance. 
The better the performance/price mix, the better the 
the product's value. 

An excellent rating requires top performance at a 
reasonable price. It should be noted that a product that 
doesn't perform well but is inexpensive can't rate an 
excellent score. It must have, within reason, the best of 
both worlds. (The price we use is the manufacturer's 
suggested list price; your actual price will vary 
depending on your dealer, the volume of purchase, and 
other factors.) 
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or more expensive, high-performance 
drives like the Core International AT- 
40F. 

For this comparison, we polled 500 
InfoWorld readers. The most surprising 
result from our survey is the wide range of 
drive life reported: Those responding said 
drive life varied from two to five years for 
the same make and model. A computer 
vendor provided a possible reason for this 
variation: If the disk drive isn't mounted 
exactly horizontal or vertical, it can cut 
down the life of the drive significantly. 
The bottom line is that if you want to 
achieve a lifetime of five years, you must 
be very careful how the disk is mounted 
and that your computer is sitting level. 
— Stephen T. Salchell, contributing 
editor 

Imprimis Wren II 

IMPRIMIS TECHNOLOGY 

The Imprimis Wren II is a 42-megabyte 
5'/4-inch half-height MFM drive. It uses a 
moderate amount of power and is voice- 
coil actuated. Featuring a 28-millisecond 
average access time, the Wren II is one of 
the heaviest units we tested. 

Our sequential-access tests showed an 
index of 1. 3 for our 5-megabyte file. This 
earns the Wren II a satisfactory for 
sequential access. The random-access 
index peaked at 1.5 for the 5-megabyte 
file. The Wren H's random access also 
earns a satisfactory score. 

When we performed our drop test, the 
drive responded with an occasional soft 
error. The rest of the test suite was 
navigated without incident. Because the 
soft errors encountered are minor, we rate 
the Wren II very good for stress testing. 

Because of our scoring policy, OEM 
documentation is rated satisfactory, while 
setup and ease of use are rated satisfactory 
(since the user must format) and very 
good, respectively. 

The Wren II drive is very clean; the 
circuit board doesn't show any signs of 
patches and uses a number of surface- 
mount components. The Wren II runs 
very quietly. We rate workmanship excel- 
lent. 

Imprimis provides a one-year warran- 
ty and a toll-free number for technical 
support. Support policies are good. 

The technical support staff answered 
all of our questions correctly. For this 
reason, technical support is satisfactory. 

The Wren II drive retails for $480. the 
least-expensive drive in this comparison. 
Balancing the drive's satisfactory perfor- 
mance and excellent workmanship 
against its better-than-reasonable price, 
we rate the Wren II a very good value. 



PRODUCT SUMMARY 



Imprimis Wren II 

Company: Imprimis Technology, 1 250 1 
Whitewater Drive. Minnetonka. MN 
55343; (612)936-6271. 
List Price: $480. 

Support One-year warranty: unlimited 
support (toll free). 

Pro*: Quality construction; inexpensive. 
Cons: None significant. 
Sammary: Of the 514 -inch drives, this 
was the quietest, and the drive has a 
nice heavy feel and good results on the 
shock tests. 



Microscience HH-1050 

MICROSCIENCE INTERNATIONAL 

The 5'/<-inch Microscience HH-1050 is a 



H 



\ard disks are second only to the CPU itself 
in importance for business computers. " 



half-height MFM disk drive featuring 
voice-coil head positioning. With a 28- 
millisecond average access time, this 44- 
megabyte drive consumes a moderate 
amount of power. 

The sequential index for our 5- 
megabyte file came in at 1.3, earning the 
product a satisfactory rating in the 



category of sequential access. 

When we tested random access, our 5- 
megabyte file scored a 1.4. Random 
access is awarded a good score. 

Our stress testing caused some soft 
errors during the drop test as well as 
additional soft errors during the tilt test. 
Because the drive never had to be reset or 



shut off, the Microscience receives a good 
rating for stress testing. 

Because only an OEM manual was 
provided with the drive, documentation 
is satisfactory. 

Setup is also satisfactory, while ease of 
use is very good. 

The Microscience drive showed no 
signs of last-minute changes and was 
sturdily built. Workmanship is awarded a 
very good score. 

Microscience offers a one-year war- 
ranty and unlimited technical support 
(not toll free). Support policies are satis- 
factory. 

The technical support staff gave us 
accurate and complete answers to most of 



Unattended back-up and 
data interchange for Apjjle, DEC, 
IBM, and Sun by the gigabyte. 




► Hungry? Satisfy your system's appetite 
(or gigabytes of high-performance helical- 
scan tape, optical, or disk storage with a 
SUMMUS subsystem and guarantee con- 
nectivity and data interchange between 
different systems. 

► Taste the winning recipe for unattended 
back-up of the largest LAN. Our GigaTape 1 * 1 
8mm helical-scan drives provide capacity 
in abundance. A single 8mm data cartridge, 
with 2.3 gigabytes of capacity, replaces IS 

1 50-megabyte tape cartridges, and costs less 
than two cents per megabyte. 

► Hungry for more than 2.3 gigabytes? We 
have multiple drive subsystems which are 
easily daisy-chained, or order-up our 1 25 to 
1,000-gigabytc JukeBoxLibrary.™ 

► With the GigaTape, and our feature-rich 
GigaSafe™ software, you'll finally be able to 
do truly unattended back-ups and inter- 
change data with other computer systems. 
Novell™ NetWare™ compatible, it saves 
hundreds of hours and thousands of dollars 
in operating and equipment expenses. 



Plug & Play Data Storage and Interchange 













■ 








SUMMUS compact data storage subsystems. 



The GigaTape - priced from $4,995. 
Lease for only $180 per month! 



► There's more on the menu. Choose from 
our new 650-megabyte rewritable magneto- 
optical LightDisk™ or a smorgasbord of fast, 
reliable disk drives in our GigaBox,™ with 
1 70 megabytes to 20 gigabytes on-line. 



► Icing on the cake. SUMMUS' commit- 
ment to your needs means a single source 
of compatible data storage subsystems for 
DEC, IBM PC, Apple Macintosh, and Sun 
computers, with programs underway for 
others. And our GigaSafe™ software allows 
you to read and write ANSI standard data 
among all of them today, tomorrow, or ten 
years from now. Finally, we serve up our 
first-rate support, flexible service options, 
progressive upgrade plans, and years of 
experience with every purchase. 

► We've cooked up compact, high-capacity 
data storage solutions for Ccorgia-Pacmc, 
Lockheed, GE, Chevron, NASA and other 
hungry outfits. Call us toll-free today to see 
what's on the menu for you. 

► 1-800-255-9638 
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Intergraph 's open UNIX® 
systems offer 4 to 20 MIPS 
performance and compatibility 
at the binary level. So, software 
running on one of our current 
workstations or servers will run 
on all future products. That 
means your investments are 
protected in applications 
software, databases, and 
personnel training. Plus, you can 
optimize workload to each 
particular workstation. And yes, 
we've shipped more than 20,000 
CLIPPER®RISC processors. 

To learn more about our binary- 
compatible UNIX systems, call 
1-800-826-3515 in the U.S., 
31-2503-66333 in the 
Netherlands, or 852-5-8661966 
in Hong Kong. 



INTERGRAPH 



Intergraph and CLIPPER are registered trademarks of Intergraph Corporation. 
UNIX is a registered trademark of AT&T. 
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PRODUCT SUMMARY 



Microscience HH-1050 

Company: Microscience International 
Corp.. 777 Palomar Ave.. Sunnyvale. CA 
94086; (408) 730-5965. 
List Price: $500. 

Support: One-year warranty; unlimited 
support (not toll free). 
Pros: Inexpensive. 
Cons: None significant. 
Summary: This drive has solid perfor- 
mance along with an inexpensive price. 



our questions. However, when we asked 
what IBM AT-drive type the HH-I050 
used, the technical support person didn't 
know what we meant. On balance, 
technical support is satisfactory. 

The HH-1050 drive lists for $500 — 
the second-least-expensive drive in this 
comparison. Because of the drive's over- 
all good performance and quality, we find 
the HH- 1 050 to be a very good value. 

Priam ID45H 



This MFM drive resembles the Micro- 
science HH-1050; this is not surprising 
since Priam gets this model from Micro- 
science. The ID45H drive has a capacity 
of 44 megabytes with an average access 
time of 28 milliseconds. 

Our test suite gave a sequential index 
of 1.3 for our 5-megabyte file. Sequential 
access earns a satisfactory score. 

Random access gave an index of l .4 
for our 5-megabyte file. The Priam 
ID45H earns a good score for random 
access. 

Our stress testing found an occasional 
soft error on the drop test and a number 
of soft errors on the tilt test. Because no 
hard errors were encountered and the soft 
errors were minimal, the Priam ID45H 
earns a very good rating for stress testing. 

Unlike most of the other drives in this 
comparison, the ID45H was delivered to 



PRODUCT SUMMARY 



Priam ID45H 

Company: Priam Corp., 20 W. Montague 

Expressway. San Jose. CA 95134; (408) 

434-9300. 

List Price: $765. 

Support: One-year warranty: unlimited 
support (not toll free). 
Pros: Excellent documentation. 
Cons: Pricey for an MFM drive. 

T. Expensive, good performer. 



Interleave Explained 



Interleave is the sequence of physical 
sectors on a hard disk as it relates to 
the logical sequence of the sectors. 
An example of this might be a word 
processing file that is I OK in size. A 
single sector on a hard disk is usually 
5 12 bytes, so the word processing file 
needs approximately 20 sectors of hard 
disk space. 

The first logical sector would con- 
tain the first part of the file and the last 
logical sector would contain the last 
part of the file. On the drive the first 
logical sector might be, for example, 
physical sector 2,163. The next logical 
record will not necessarily be physical 
sector 2,164, even if that sector is 
available. Where it will be stored 
depends on the drive's interleave. 

A hard disk drive with an interleave 
of 1 ( 1 : 1 ) has the physical sectors in the 
same order as the logical sectors (unless 
data are already stored in some of the 
sectors, in which case they'll be 
skipped). In other words, as in the 
above example, the second logical 
sector in the word processing file will be 
at sector 2, 1 64. The third logical sector 
will be at physical sector 2,165, and so 
forth. This would be a simple way of 
doing things except that some comput- 
ers are not fast enough to do it this way. 
A computer needs enough time to read 
a physical sector from the hard drive, 
transmit the data to memory, and then 
be ready to read the next sector. If the 
next adjacent physical sector comes up 
too quickly, the computer might not 
have enough time to respond. This 



means that the sector will have to do 
one complete revolution before the 
next physical sector can be read. If a 
hard disk has to make one revolution 
before each sector can be read, the hard 
disk access will be quite slow. 

The solution to this speed problem 
is to use an interleave value of 2 (2: 1 ) or 
more. With a 2:1 interleave, logical 
records are written no closer together 
than every other sector. Using the 
example given above, the first logical 
sector is still on physical sector 2,163, 
but the next logical sector will be at 
physical sector 2, 1 65. This staggering of 
physical sectors allows the computer 
the time to digest the data from one 
sector before having to read the next 
sector. The bottom line here is in- 
creased access speed. 

Hard disk formatting programs will 
commonly use a default interleave. 
This default frequently assumes that 
you have a slow computer and will 
format the disk with a large interleave 
(for example, 3: 1 to 6: 1 ). Original XTs 
were shipped with interleaves of 5: 1 and 
the 6-MHz ATs with interleaves of 3: 1 . 
If you have a fast computer, this large 
number for interleaves will slow perfor- 
mance. Our testing used an interleave 
value of 2 (2: 1), which was the best for 
our 8-MHz IBM AT model 339. Some 
new computers and disk controller 
cards can even use an interleave of 1 
(1:1). Before accepting a default value, 
talk with your dealer about the opti- 
mum interleave value for your system. 

— Dave Chalmers 



us with documentation designed for the 
end-user. The documentation is well-laid- 
out and gives both novices and advanced 
users all of the information they might 
need. 

In fact, there are even sections for 
network and Xenix installations. A com- 
plete explanation of the installation soft- 
ware is also part of the manual. We don't 
see how the documentation could be 
improved; documentation is excellent. 

The Priam ID45H is easier to set up 
than some of the other drives in this 
comparison since it comes preformatted. 
For this reason, setup is very good. 

Like the other drives we examined, 
ease of use is very good. 

The ID45H is sturdily constructed and 
there aren't any patches on the circuit 
board. In addition, the drive operates 
quietly and doesn't vibrate. Workman- 
ship scores a very good. 

Priam supplies a one-year warranty for 
this drive, and technical support is 



unlimited (a toll call). Support policies 
score satisfactory. 

Technical support was able to answer 
our questions without any problems. 
Technical support earns a satisfactory 
score. 

The Priam ID45H drive retails for 
$765, which is higher than most of the 
other MFM drives in this comparison. 
However, when we compare the relative- 
ly high price against the drive's func- 
tionality, it still earns a satisfactory rating 
for value. 

Priam 3504 

PRIAM 

One of Priam's newest drives is its 
model 3504 RLL drive. A 3'/j-inch drive 
mounted in a 5'/4-inch carrier, the 3504 
uses a stepper motor for head access, 
which limits average access time to 39 
milliseconds — slower than most of the 



PRODUCT SUMMARY 



Priam 3504 



f. Pnam Corp., 20 W. Montague 
Expressway, San Jose, CA 95134; (408) 
434-9300. 
List Price: $595. 

Support One-year warranty: unlimited 
support (not toll free). 
Pros: Quiet operation; excellent docu- 
mentation. 

Cons: None significant. 
Summary: The 3Vi-inch technology 
makes for a quiet drive; the documenta- 
tion makes this drive an easy upgrade. 



other drives tested in this comparison. 
Like the Rodime drive, the 3504 operates 
quietly and consumes little power. This 
drive has a 44-megabyte capacity. 

Our sequential access test suite found 
an index of 1.5 for our 5-megabyte file. 
This results in a good rating for sequential 
access. The random access index came in 
at 1.2 (5-megabyte file). 

Although these indexes are among the 
lowest of all RLL drives in this compari- 
son, they aren't so low as to be unaccept- 
able. 

Therefore, the Priam 3504 receives a 
satisfactory score for random access. 

Because of this drive's error-free per- 
formance under less-than-desirable phys- 
ical situations, we rate stress resistance to 
be excellent. 

The end-user documentation provided 
with the 3504 is identical to that provided 
for the Priam ID45H. There is more 
information packed in this book than 
you'll ever need. Documentation is excel- 
lent. 

Because the 3504 drive comes with 
Priam's own setup software, we score 
setup good. 

Ease of use is rated very good. 

When we examined the 3504, we 
found a few jumper wires; however, these 
are unlikely to cause any operational 
problems. 

The drive is otherwise well-built and 
operates quietly. On balance, workman- 
ship is rated good. 

The drive is covered by a one-year 
warranty and unlimited telephone sup- 
port is available (not toll free); support 
policies are satisfactory. 

The Priam technical support stall 
answered our questions correctly. There- 
fore, technical support earns a satisfac- 
tory score. 

The Priam 3504 lists for $595. Al- 
though a bit more costly than the 
Microscience or Imprimis drives, the 
Priam operates so well that we think it's 
worth the money. We rate its value very 
good. 
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PC Magazine, Ian. 31, 1989, awarded Northgate's 
286/12SM system its highly respected. . . 




EDITOR'S 
CHOICE 




mm 



PC Magazine said: 



Speed by design: it's clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed. The 
hardware and software components used 
in the Northgate 286/12 are chosen to give 



the most pep for the fewest dollars. 



While the 286/12 is 
not the least- 
expensive fully 
configured system in 
this series, it simply 
gives more of 
eveirthing" 



THEN PC MAGAZINE CONCLUDED: 

Tf you want a system 
designed with 
performance ami 
expansion as top 
priorities, consider this 
system seriously. " 



Complete System Price 

$219900 

Fully configured with 68 MB hard 
drive. 14" monitor. 1.2 MB and 
1.44 MB floppy drives. 
OmniKey/102 keyboard 
AND MORE... 




THE NORTHGATE PROMISE. 



100% Customer 
Satisfaction! 

That 's the BEST reason Northgate's 
286/1 2 SM complete system deserves 
Your Choice '' as your next computer! 



Unpack the carton, plug it together. 
Turn it on. The already formatted hard 
drive purrs. Up pops the C > prompt. 
Type DIR. lip. Files fly by so fast you 
have to freeze the screen to read them. 

Then you notice ... 68 megs or 
more of RLL hard disk storage No par- 
titions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. 
They charge extra. Including Dell. 

Now. . . take it for a test drive. Load 
your programs. Finished so fast? Run 
1-2-3. Try a re-calc. You hardly get your 
finger off the Enter key before it's 
done You don't know what fast is 
'til you've nin this baby. 

And the 286/I2SM exudes 
quality. No cheap old fashioned 12" 
monitor. Here's a high quality 14" 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 
monitor puts 256 colors on the 
screen. Simply magnificent. 

More quality: Wait until you 
discover data entry with Northgate's 
exclusive OmniKey. Crisp positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 

You can't buy OmniKey any- 
where but Northgate! And it comes 
standard with all our systems. 



Uncertain about how to install a 
modem from another system? Call 
Northgate For Tech Support by the 
most knowledgeable staff anywhere 
7bp quality people who aren't 
satisfied until you are. 

Let's say something goes down- 
it does happen! Call Northgate Imme- 
diate diagnosis over the phone If a 
user-replaceable part is needed, it's on 
the way to you the day you call by over- 
night express. AND NORTHGATE 
PAYS THE FREIGHT. That's SERVICE! 

Installation is a snap, and if you 
have questions. Call Northgate We'll 
walk you through the fix so you're 
up and running again without waiting 
days for a "delivery kid" from one of 
those third party service companies. 

Yes. you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the other 
guys! 

But if you want the 286/12 
system that sets a new standard 
in the industry backed by a com- 
pany that just won't let you down, 
CALL NORTHGATE 




No lightweight 
this... full expansion 
capabilities, features 
and performance 
no other complete 
system can offer 
at the price 
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Copyrighted material 





F A C FILE 



Northgate 286/12 

Northgate Computer Systems 
13895 Industrial Park Blvd.. #110 
Plymouth, MN 55441 
(800) 548-1993 
(612)553-0111 



List Price: With 1MB RAM. 67MB hard 
disk. 1.2MB 5U-inch or 1.44MB .".-inch 
floppy disk drive, monochrome card and 
monitor. DOS V V $1,995; with VGA card 
and monitor. $2,599. 

In Short: Northgate bundles high- 
performance systems. The competitively 

priced 286/12 combines hardware and soft- 
ware components to get the most from the 
12-MHz AT-Level architecture. 




Let's talk differences and what makes 
Northgate a better value. Many systems have 
1MB of RAM (including Dell. CompuAdd). 
BUT. . .only 640K is usable. The other 384K 
is "shadowed!' 

That means the system ROM and video 
ROM occupy the other 384 K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can't use SmartDrive for Windows- 
want to see what SLOW is? Try it. 

Northgate performance is as good or 
better and gives you more for your money. 



Northgate s proprietary motherboard— 
DESIGNED AND MADE IN THE USA.- 

gives you a full 1MB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call "Lightning Alley" runs at processor 
speed— 12MHz— not 6 or 8 MHz as do others. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
Two floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360 s and 720 s. 



Phone Now... Let Northgate begin building your computers... Today! 

800-548-1993 

HOURS: Monday through Friday 7 a.m. - 8 p.m. CST 

NEW EXTENDED SATURDAY HOURS: 8 a.m. -4 p.m. CST 
Canadian Toll Free Order Hotline: 800-338-8383 

TERMS: VISA. MC COD. Credit Card. Pre-Payment lallow 2 weeks for personal checks to clearl Wire Transfer and Purchase Orders 
for Rated Accounts We also ship to APO and FPO. All shipments are FOB Minneapolis. MN. 

For corporate, government and institutional sales in Texas. Louisiana and Oklahoma, call (5121 343-7591 

13895 Industrial Park Boulevard. Suite 110. Plymouth. Minnesota 55441 

From Foreign Countries call: Corporate Headquarters (612)553-011 1 • FAX (612)553-1695 




Other specifications 
and standard 
features that make 
this NORTHGATE 
"YOUR CHOICE": 



Processor— Intel 80286/12 (not a 10). 
Cabinet— Full size desktop case: con- 
trol panel with system reset button, 
speed switch (8/1 2MHz). hard drive in- 
use light. 200-watt power supply. 
Hard Drive— Microscience 68MB. 
28MS access time. 

Controller— 16-bit. RLL. 1:1 interleave 
for 800.000 BPS data transfer. 
Famed OmniKey/102 keyboard— pick 
of the pros. 

Floppies— One 1.2MB 5'A inch: one 
I.44MB3'/iinch. 

Monitor— 14" flatscreen. amber or 
white. 1000 line resolution capability. 
H Video Adapter— Hercules compatible 

with parallel port. 
■ Software— Northgate MS-DOS 4.01 
with GWBasic hardbound covers: 
PCKwick hard drive caching: North- 
gate System and DOS on-line user's 
guide: Northgate Utilities. 

All systems are custom configured and 
manufactured at our production facility in 
Plymouth. Minnesota. Approximately 80 
percent of parts used in Northgate systems 
are made in the U.S.A. 

Hard drive is factory-formatted (we 
can do this legally because we are a DOS 
licensee) and system can be unpacked 
and ready for operations on site in about 
10 minutes. Full instructions (written and 
printed in English) are provided. 

SYSTEM OPTIONS: 

Display — 16-bit VGA Greyscale. Analog 

or Multisynch. 

Hard Drives-Up to 600MB. SCSI. ESDI. 
RLL (Northgate believes MFM drives are 
obsolete) 




FINANCING: 

Use the Northgate "Big N" revolving 
credit card instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 

OR. . . Lease a Northgate with up to 
five-year terms. Ideal when cash flow is 
important. Phone for details. 

Northgate and OmnlKey are trademarks of Northgate 
Computer Systems Inc All other products that are 
trademarks or registered tradenames of their respective 

companies 
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Rodime 3060R 



RODIME INC. 

The 3'/j-inch Rodime 3060R has a 
formatted capacity of 49.98 megabytes. 
Based on voice-coil technology, this RLL 
drive has an average access time of 28 
milliseconds and operates quietly and 
uses a low amount of power. To upgrade 
your computer with this drive, all that 
you'll need is a 5'/t-inch mounting 
bracket. 

For sequential access, we report an 
index of 1. 8 for our 5-megabytc file. This 
time earns the 3060R a good rating for 
sequential access. Random access testing 
resulted in an index of 1.2 for our 5- 
megabyte file. Random access is awarded 
a satisfactory score. 

The Rodime 3060R performs well 
under adverse conditions; our physical 
shock tests resulted in no errors. This 
trouble-free performance earns the Ro- 
dime an excellent score for stress resis- 
tance. 

Based on our scoring policy, docu- 
mentation (OEM) and setup (user must 



he Rodime 
3060R performs well 
under adverse condi- 
tions. This perfor- 
mance earns it an 
excellent score for 
stress resistance. " 



format) are rated satisfactory, while ease 
of use is very good. 

The Rodime drive sports advanced 
manufacturing techniques with the use of 
surface-mount technology. In addition, 
the drive is housed in a rugged package, 
and there were no manufacturing defects 
or patches to be found. Therefore, 
workmanship is rated very good. 

A one-year warranty is provided with 
the drive, and technical support is avail- 



PRODUCT SUMMARY 



Rodime 3060R 

Company: Rodime Inc.. 85! Broken 

Sound Parkway N.W.. Boca Raton, FL 

33487; (407) 994-5585. 

List Price: $1,199. 

Support: One-year warranty: unlimited 

support (not toll free). 

Pro*: Quiet: small: uses little power. 

Com: Expensive. 

Summery: Quiet 316-inch drive with good 
shock-absorption but a bit expensive. 



able by phone (not toll free) or via Apple- 
link. Rodime's support policies are satis- 
factory. 

When we called technical support, we 
were greeted by a courteous and compe- 
tent staff. All of our questions were 
answered accurately, and the technicians 
offered additional advice on installation 
of the drive in an AT-style computer. We 
award technical support a very good 
rating. 

The Rodime 3060R is the highest- 
priced hard disk drive in this comparison 
at $1,199. Although this drive is well- 
built and provides quality performance, 
the suggested list price is just too high 
compared to its competitors. For exam- 
ple, you can buy two Priam 3504 drives, 
which are 42-megabyte RLL drives, for 
the price of one 3060R, a 44-megabyte 
RLL drive. Overall, we find the value of 
this drive to be poor. 

Seagate ST-251-01 

SEAGATE TECHNOLOGY INC. 

Seagate Technology has been a player in 
the hard disk market for a long time. In 
this comparison, we examine the ST-25 1 - 
01, a 5'A-inch half-height drive. This 
drive uses a stepper motor for head access 
and has an average access time of 28 
milliseconds. Like the other half-height 
drives we evaluated, the ST-251-01 uses 
MFM encoding and a moderate amount 
of power. The Seagate is a 42-megabyte 
drive. 

Our sequential access test showed an 
index of 1.3 for our 5-megabyte file, 
earning a satisfactory score in this catego- 
ry. The random access index was reported 
at 1.4 for our 5-megabyte file. This earns 
a score of good. 

When we performed our stress testing, 
we came up with an occasional soft error 
during the drop test. All other tests were 
completed without a glitch. The Seagate 



PRODUCT SUMMARY 



Seagate ST-251-01 



r- Seagate Technology Inc., 920 
Disc Drive, Scotts Valley. CA 95066; 
(800) 468-3472. 
List Price: $490. 

Support: One-year warranty: toll-free 
support. 

Pro*: Inexpensive drive. 
Cent: Noisy drive; a lot of vibration; un- 
acceptable technical support. 
Summery: The Seagate is a satisfactory 
upgrade or replacement drive; however, 
technical support is nearly Impossible to 
find. 



ST-251-01 earns a very good score for 
stress testing. 

Seagate supplies a pamphlet-size man- 
ual that covers most of its product line. 
There's enough information for the aver- 
age user to install the drive. There isn't a 
table of contents or index, but they're not 
missed since the instructions are so brief. 
Documentation is satisfactory. 

The ST-251-01 comes with disk man- 
ager software, which automates the prep- 
aration of the hard disk. It's easy to get the 
hard disk to a bootable condition. Setup 
is awarded an excellent rating. 

Like the other products in this com- 
parison, the ST-25 1-01 is awarded a very 
good score for ease of use. 

When we examined the drive, we 
found the layout to be clean. The modem 
uses surface-mount technology, and there 
are no signs of last-minute changes or 
repairs. While we noticed a fair amount 
of vibration of the drive, this never caused 
operating problems, so we didn't rate 
down for this. However, this could have 
some effect on long-term operation of the 
drive. Workmanship is good. 

Seagate's product warranty is for one 
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year, and a toll-free technical support 
number is provided. Support policies are 
rated good. 

Of the 10 calls we made to the tech- 
nical support staff, we got no answer 
seven times. The times that the staff did 
answer, we were put on hold for more 
than 10 minutes. Technical support is 
rated unacceptable. 

Seagate refused to provide us with a 
list price. We called five dealers, and the 
retail price ranged from $435 to $529. 
This is typically lower than the "street" 
price of all other drives in this compari- 
son, except for the Microscience HH- 
1050, which we found available for $439. 
On this basis, we rate the Seagate drive a 
very good value. 

Toshiba 53FB 

TOSHIBA AMERICA INC. 

The Toshiba 53FB is a full-height SVi- 
inch drive. As expected, this hefty drive 
operates fairly noisily and uses more 
power than the other drives in this 
comparison. Using voice-coil technology 
for head positioning, the 53FB has an 
average access time of 25 milliseconds 
and a capacity of 43 megabytes. 

Our performance tests showed a se- 
quential index of l .8 for our 5-megabyte 
file. Sequential access earns a good score. 
For random access, the index for the 5- 
megabyte file came in at 1 .5. Random 
access is also awarded a good rating. 

The Toshiba 53FB generated the most 
excitement during stress testing. After 
performing our drop test, we experienced 
continuous errors, leading us to believe 
the drive lost its track calibration. We 



Executive Summary 



AU of the drives we tested have a 
narrow performance range. The 
main issue is determining how 
long a particular drive will last 
in a given environment — this was 
partially addressed by our shock tests. 

The Imprimis Wren II is the least- 
expensive drive in this comparison at 
$480. In addition, it performed very 
well in our stress tests. We highly 
recommend this well-rounded drive. 

The Microscience HH-1050 and 
the Priam 3504 are also good values. 
They are priced low enough to be 
quite competitive and perform on par 
with the Wren II in most areas. In 
addition, the Priam 3504 is one of 
two drives that came through our 
stress test with an excellent rating. 

The Priam ID45H, on the other 
hand, is a bit pricey at $765. This 
drive is especially easy to set up 
because the drive comes Preformat- 
ted. This drive is a satisfactory value. 

The Seagate ST-251-01 ($490) 
performed quite well during our 
stress testing and is the simplest to set 
up, since the drive comes with its own 
disk-management software. This 
drive is a bit noisy and tends to 
vibrate frequently. 

The Toshiba 53FB ($1,050) and 
the Rodime 3060R ($1,199) are both 
good drives but are significantly 
overpriced compared to the other 
drives. However, you can probably 
find them selling for a lower price if 
you shop around. The Toshiba drive 
is the only product to receive no 
higher than a satisfactory rating for 
stress testing, while the Rodime drive 
is one of only two drives to receive an 
excellent rating for stress testing. 



PRODUCT SUMMARY 



Toshiba 53FB 

Company: Toshiba America Inc.. Disk 
Products Division, 9740 Irvine Blvd.. 
Irvine. CA 92718; (714) 583-3000. 
List Price: $1,050. 
Support: One-year warranty; unlimited 
support (not toll free). 
Pros: Good access performance. 
Cons: Expensive; stress test errors. 
Summary: This drive had the fastest ac- 
cess times but is expensive and report- 
ed errors during our stress testing. 



finally resorted to turning off and then 
restarting our computer. The drive boot- 
ed normally. When we repeated the tests 
several more times, the drive again 
reacted wildly, displaying a continuous 
stream of soft errors. However, to our 
surprise, there was no permanent damage 
to the drive. Our tilt test produced some 
soft errors, but the drive continued to 
operate. Because no hard errors occurred, 
the 53FB is able to maintain a satisfactory 
rating for stress testing. 

Based on our scoring criteria, docu- 
mentation and setup are rated satisfac- 
tory. Ease of use is very good. 

The drive we inspected had a few small 
patches on the circuit board but otherwise 



appeared solid. We found workmanship 
to be satisfactory. 

The Toshiba drive has a one-year 
warranty. There are technical support 
numbers for different parts of the coun- 
try, but none of them is toll free. Support 
policies are satisfactory. 

When we called technical support, we 
received courteous answers to our ques- 
tions along with a little extra advice. 
Technical support is very good. 

The 53FB drive retails for $1,050, 
which is the second-highest-priced drive 
in this comparison. Like the Rodime 
drive, the 53FB is a good performer; 
however, because of its hefty list price, we 
must rate value poor. □ 
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Fastback Plus 

Fastback— a program that 
backs up your hard disk — u 
fast, and it is reliable. Now 
Fifth Generation has im- 
proved it. The company fixed 
the manuals and then put in 
help files that make the man- 
uals nearly superfluous. Then 
it added data compression to 
save disk space and a utility 
that estimates how many flop- 
py disks and how long the job 
will take. 

With this program, we've 
copied 38 megabytes of data 
from one machine to another 
in 28 minutes (which included 
formatting the disks). Fast- 
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Fastback Plus gets 
more backing than any 
other backup program. From 
reviewers, users and corporate 
MIS. In feet, it's now the stan- 
dard by which all other backups 
are judged. 

Fastback's incredible speed, 
ease of use and proven reli- 
ability, make backing up a 
regular routine. This assures 
users of having data protec- 
tion at all times. PC Magazine 
said it petfecdy: There are, 
"No More Backup ExcusesP 
Isn't it time you gave your 
data the protection it deserves? 
With the best backup the 
industry has to offer? 
Fastback Plus. 



11200 Industripkx Blvd. 
BaionRotnje, LA 70809 
(800) 87 J-4384, (504) 291-7221 



Call for details on our Corporate Evaluation Program 
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FIRST LOOK ■ BY MICHAEL J. MILLER 



Alpha Four Creates Sophisticated Applications With Ease 



We've seen a lot of 
contradictory 
trends in databases 
over the past sever- 
al years. On one 
hand, the traditional high-end relational 
databases, with their sophisticated pro- 
gramming languages, are getting much 
more powerful and more complicated — 
a trend that may well continue, given the 
new emphasis on features such as multi- 
user capabilities and SQL connectivity. 
On the other hand, many who want the 
basic functionality of relational databases 
don't want to learn complex languages; 
they want a simple, menu-driven system 
that lets them create relational database 



applications without programming. 

Several database vendors have re- 
sponded. Programs like Dataease, Clari- 
on, and, to some extent, Paradox let 
nonprogrammers create quite sophisti- 
cated applications. Now entering this 
market is Alpha Software's Alpha Four, a 
fully relational update to the vendor's 
Alpha Three flat-file manager. Alpha 
Four offers a variety of rather sophisticat- 
ed tools — such as lookup tables and 
complete relationality — with the bonus 
of working directly with Dbase data files. 

You create a database file in Alpha 
Four in the fairly typical way of filling out 
a form listing the field name, type 
(including character, numeric, logical, 



date, and memo fields), length, and 
decimal places if appropriate. You can 
then enter, edit, and add data much as 
you would in any flat-file manager. You 
can use a browse mode that shows your 
records in a table format, one record to a 
line; or a view mode, which shows one 
record per screen. 

You can create customized screen 
layouts or forms, using simple character- 
based screen-painting functions, and you 
can also customize the browse table. You 
can view your records sorted in various 
ways by creating multiple indexes, includ- 
ing indexes based on multiple fields or 
expressions. Once it's set up, you can 
easily change among up to seven active 



Apple's 32-Bit 
Quickdraw Has 
Quality Color 

Apple's introduction of 32-bit Quickdraw 
last week heralds a new level of color 
graphics on personal computers — the 
capability to show photograph-quality 
images on-screen. 

Quickdraw has been an 8-bit system 
for drawing images on-screen, meaning 
that it could keep track of 2' (or 256) 
colors. The specific 256 colors are deter- 
mined by a palette of color choices. By 
switching palettes, you can cycle through 
the different possible colors. You can 
have very nice images with 256 colors, 
but additional colors provide clarity and 
depth. And if you want to have multiple 
images on-screen, you can only display 
one palette, so often the images lose a lot 
of color definition. 

With 32-bit Quickdraw, the colors 
within an image now take up 24 bits, with 
8 bits each assigned for the red, green, and 
blue intensity, corresponding to the red, 
green, and blue dots on your monitor. 
These yield a total of 2" (or 16.7 million) 
colors. The remaining 8 bits are currently 
un assigned. Note that you can't actually 
see all 1 6.7 million colors on-screen, 
because that would require a screen with 
4,000-by-4,000 resolution. With 32-bit 
images, there are enough addresses for all 
16 million colors, so palettes are no 
longer required. 

The nicest thing about 32-bit Quick- 
draw is that it works with almost all 
existing Mac applications. For instance, I 
was able to use 32-bit images in both the 
standard Scrapbook and in Smartscrap 
and paste these images into Mac Write II, 
Microsoft Word 4, Quark Express, Page- 
maker, etc. A few "unclean" applications, 
such as those that write directly to the 
screen, cause problems. These are the 
exceptions, not the rule, and you can 
expect most developers to create new 
versions that fix these problems. 

One clear difference you will note is 
that it takes applications longer to redraw 
the screen in 32-bit mode. That's really 
no surprise; Each pixel contains a lot 
more information. You might not notice 
this much on a 13-inch screen, but it is 
quite noticeable on a 1 9-inch monitor. 

Currently 32-bit Quickdraw comes as 
a system file that you drag into your 
system folder, but unlike an INIT or a 
driver, it actually attaches itself to System 




In 32-bit Quickdraw, 32-bit images can be pasted Into existing Macintosh applica- 
tions, such as Mac Write, as shown on a Supermac 19-inch Trinitron monitor. 



6.0.3 or later, becoming part of the 
operating system. In future versions of the 
operating system (probably with the long- 
awaited System 7), the 32-bit features will 
be incorporated into the main system file. 
Accompanying the 32-bit Quickdraw file 
are new versions of the General and 
Monitors control-panel devices. The 
Monitors device now lets you control 
information about the video card, such as 
NTSC video output options, as well as 
setting the number of colors displayed. 

To use 32-bit Quickdraw, you'll need a 
video board that is capable of handling 
the new images. Apple is not currently 
announcing such a board, but several 
third-party board makers are, including 
Micron Technology, Radius. Rasterops, 
Supermac, and Truevision. 

I tried out 32-bit Quickdraw using 
Supermac's Spectrum/24 video board 
and a 19-inch Trinitron monitor, and the 
images looked extremely good. I didn't 
notice much flicker, and even full-screen 
text was clear and readable. 

This is not inexpensive. The Spec- 
trum/24 board lists for $3,999. (Super- 
mac currently offers a promotion in 
which you can get the board for $2,499 
when you trade in a Supermac, Apple, or 
Rasterops video board.) This board offers 
a resolution of 1 ,024 by 768, a refresh rate 
of 60 hertz, and 3 megabytes of video 
RAM. Supermac sells the 1 9-inch Trini- 
tron monitor for $4,200 and a 19-inch 
standard color monitor for $3,200. You 



can also use Supermac's video boards 
with other monitors, including Apple's 
popular $999 1 3-inch color monitor. 

Other board makers have different 
approaches. Radius offers a $4,995 Direct 
Color/24 board with a resolution of 1 , 1 52 
by 882 pixels, enough to display two full 
pages side by side, which is quite useful in 
desktop publishing. The trade-off is that 
drawings on-screen will be somewhat 
smaller than the actual printed pages. The 
Radius board has a 72-hertz refresh rate, 
which should show less flicker. However, 
the board was designed primarily to work 
with Radius' 19-inch Trinitron monitor, 
since Radius believes most potential 
customers will want the larger size. 

With 32-bit Quickdraw, Apple wants 
to attract developers of high-end graphics, 
desktop video, and vertical-market pack- 
ages from machines such as the Amiga 
and from high-end graphics workstations. 
Right now a complete Mac II system, 
including a video board and 13-inch 
monitor, should sell for $10,000 to 
$12,000; not inexpensive but less expen- 
sive than dedicated color workstations. 

Over time, as memory prices decrease 
and this technology becomes more af- 
fordable, Apple wants to make it a more 
general option. Because 32-bit Quick- 
draw works with almost all existing Mac 
applications. Apple sees the capability to 
offer true color as an immediate advan- 
tage that Macintoshes have over MS- 
DOS- and OS/2-based computers. 



indexes. 

The product has a lot of fairly 
advanced features. You can have calcu- 
lated fields and fields that are automati- 
cally incremented. You can set up a 
lookup table, which gives users of the 
application a choice of acceptable entries 
into a given field, and you can decide 
whether to allow exceptions to the list. 
Alternatively, you can define lookups 
that will use data entered in one field as a 
basis for filling another field with infor- 
mation from another database. You can 
browse through acceptable entries within 
the lookup database. You can create form 
letters and reports using screen-painting 
functions, and that includes such ad- 
vanced features as grouping fields, subto- 
tals, and complex calculations. 

Where Alpha Four departs from the 
flat-file model is in its relational capabili- 
ty, which lets you define sets of existing 
databases. You create the sets through a 
series of menus, and these sets are display- 
ed on-screen, looking much like a flow 
chart. 

To create a set, you simply choose a 
primary database, a linked database and 
the index you want it to use, the field in 
common, and the link mode. This can be 
a one-to-many link (if you have multiple 
records in the subsidiary database that 
match a field in the primary database, 
such as multiple invoices that might have 
been sent to a single customer) or a one- 
to-one link, such as a customer that 
matches a particular account number. 
You can easily add multiple databases to 
your set, up to a total of 10, then choose 
which fields you want to work with in 
defining your view or browse forms. It's 
all exceedingly simple yet powerful. 

From there, you can easily create 
sophisticated applications. An applica- 
tions generator lets you define a main 
menu and subsequent menus. Each item 
within a menu can lead to a submenu, a 
macro, or to another application. The 
different steps can all have passwords if 
you want. Typically, you'd create a series 
of menus, all of which lead eventually to 
macros; and you would create the macros 
by using a macro recording feature and 
then going through the various steps 
within Alpha Four's menus. 

All in all, Alpha Four is quite simple to 
use, yet it lets you create some sophisti- 
cated-looking applications. It's not as 
powerful as the database systems that 
contain their own programming lan- 
guages, since with Alpha Four you can't 
define your own functions, link to 
external programs, etc. And it doesn't 
offer advanced features such as network- 
ing, SQL connectivity, or graphics-based 
fields. 

But many people don't need all those 
features; they want to create personal 
applications, and many of them want to 
continue to use information they already 
have in DBF files. If those are your needs, 
you'll find Alpha Four simple but power- 
ful. 

Alpha Four is available now from 
Alpha Software, 1 North Ave., Burling- 
ton, MA 0 1 803; (6 1 7) 229-2924. It carries 
a $549 list price (which makes it more 
expensive than the flat-file managers but 
less expensive than databases like Dbase 
IV) and requires an IBM PC or compati- 
ble with 5 1 2K and a hard disk. 

First Look examines new personal com- 
puter products before they have been 
through a formal review. 
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GB-Stat Statistical Package Features Beautiful Graph Generation 



GB-Slat, from the makers of Graph- 
in-the-Box, is an entry in the 
crowded PC statistics market. Like 
Graph-in-the-Box, GB-Stat trades 
flexibility for breadth and speed. The 
final result is a fast package with easy and 
gorgeous graph generation but mediocre 
(although broad) statistical capabilities. 

GB-Stat is a stand-alone package. If 
you're used to the memory-resident 
Graph-in-the-Box, you may miss being 
able to call up the program at any time 
and capture data from the screens made 
by other programs. You either key in data 
to GB-Stat, or give it a data file to read. 

The entire program is menu-oriented 
and you can easily move between statisti- 
cal and graphics routines. It is also fast 
and even faster with a math coprocessor. 

GB-Stat contains a good range of 
statistical procedures for a small stat 
package. You can perform fairly com- 
plete parametric and nonparametric de- 
scriptive statistics, reliability statistics, 
frequency distributions and cross-tabula- 
tions, and linear and polynomial regres- 
sions. The analysis of variance routines 
allows up to three-way designs with 
repeated measures on any or all factors, 
and analysis of covariance. 

Version l.S, which appeared only 
weeks after Version l .0, includes several 
major changes to the interface and 
operation. Data handling is still rudimen- 
tary, however. You can read or export 
either ASCII or DIF data files, which is 
fine. But if you want to enter data from 
the keyboard, you're restricted to line-by- 
line entry, either by cases or by variables. 
If you make a mistake, you have to abort 
or finish the data-entry procedure before 
editing anything. 

GB-Stat's graphs are its standout 
feature. The program gives you sophisti- 
cated analytical graphs like log or log-log 
plots, bar or line charts with error bars, 
trend charts, and clustered or stacked bar 
and column charts. You can also overlay 
several chart types. 

GB-Stat is handy as a quick data 
graphing tool for the student or occasion- 
al user. At $299.95, GB-Stat competes 
with well-rounded statistics packages like 
Solo from BMDP. While GB-Stat offers 
beautiful graphs, its statistics capabilities 
are moderate at best. 

New England Software, Greenwich 
Park Office Park, No. 3, Greenwich, CT 
0683 1; (203) 625-0062. 

— Alan J. Fridlund, Ph.D. 

Voice/Data Switch 

RAINIER TECHNOLOGIES 

With the recent proliferation of fax 
boards inside PCs, a secondary cost and 
frequent problem has arisen. Unlike fax 
machines, which usually merit a dedicat- 
ed phone line, fax boards often do fine 
when shared with a voice line. Adding a 
dedicated phone line for potentially 
infrequent fax transmissions, or ones that 
alternatively can be made late at night, 
has been hard for many firms to justify. 

The Voice/Data switch goes a long 
way toward solving the problem of 
mixing voice and data on the same phone 
line. Any telephone, modem, fax board, 
or other telephone equipment can be 
connected to the Voice/Data switch. Data 
devices are plugged into one output jack, 
while the telephone connects to a second 
jack. 

When a call is received, a message 



recorded in the user's voice instructs the 
caller to dial 3 in order to talk to the user. 
The switch box recognizes tone or pulse 
response, and connects voice callers to the 
telephone, generating a ring signal across 
the phone lines. 

If a modem or fax is initiating the call, 
it won't respond to the voice message, and 
the call is routed to the data device. To 
save time, data callers can be told to dial 4 
once the phone is answered, and the call is 



automatically routed to the data device. If 
you pick up the phone while the line is in 
use by the fax or modem, the switch 
generates a busy signal. 

The Voice/Data switch works well, 
but it isn't perfect. Installation on a 
standard phone line or keyed switch 
equipment was fairly straightforward, but 
installation on my phone setup, which 
puts each of my two lines on the same 
cable, wasn't documented (although I did 



manage to get it to work). 

The Voice/Data switch, at $349, is a 
relatively simple answer to the problem of 
using a single phone line for voice and 
data. With the cost of maintaining a 
dedicated phone line, the device could 
easily pay for itself quickly. 

Rainier Technologies Corp, 17950 
N.E. 65th St., Redmond, WA 98052; 
(800) 888-5289. 

— Mark Brownslein 




Find out what CD-ROM can do for you. 

Come to CD-ROM Expo'89 — the only event dedicated to your success 
with optical technology — and connect with CD-ROM users, potential 
users and vendors in a dynamic atmosphere of learning and discovery. 

Last year's CD-ROM Expo was a stunning success, with nearly double the 
exhibitors and 40% more attendees than the year before. A sure sign that 
CD-ROM Expo is growing right along with the booming CD-ROM 
industry. 

CD-ROM Expo is the place to learn more about powerful CD-ROM tech- 
nology and its implications for your future. Select the combination of 
learning tools that best suits your needs — 

Day 1 - Tutorials 

Basic or advanced in-depth learning sessions that teach you about CD- 
ROM innovations and applications here today and coming tomorrow. 

Day 2 & 3 - Conferences 

Hour-long seminars, presentations, and discussions that bring you up-to- 
date on the facts and product solutions best for you. Over 30 to choose 
from. 

Day 2 & 3 - Exhibits 

Meet prominent service providers and leading manufacturers face-to-face 
and experience state-of-the-art technologies. (See exhibitor list below.) 

Day 4 & 5 - Workshops 

An overwhelming success last year, workshops provide two intense days 
of hands-on training. You'll study closely with the instructor to customize 
your learning to the specific application needs at your workplace. 

Exhibitor list 3/1/8°) 

American Helix Technology Corp., Apple Computer Inc., Discovery Systems, Hitachi Sales 
Corp. of America, Knowledge Access Int'l, KnowledgeSet Corp., Laser Magnetic Storage Int'l 
Co., LINK Resources Corp.. Meridian Data Inc., MVC Corp., NEC Home Electronics (USA) 
Inc., Neotech Systems, Nimbus Information Systems. On-Line Computer Systems Inc.. Optical 
Media Int'l, Philips and DuPont Optical, Quantum Access Inc., Reference Technology Inc., 
Shape Optimedia. Silver Platter Information Inc., Sony Corp. of America, The H. W. Wilson Co. 

Don't miss CD-ROM Expo '89! 

It's your chance to experience the new era in information management. 

For immediate information on exhibiting call Jeff Arcuri at Mitch Hall 
Associates (617) 329-8334. For attendee information call 1-800-225-4698. 
Or, just complete this coupon and return it to: CD-ROM Expo '89, P.O. 
Box 9171, 20 Speen St., Framingham, MA 01701. 

I 

I Yes, I'm interested in knowing more about 
| CD-ROM Expo, October 2-6, 1989 in Washington, DC. 
| Please send me information on: 

I □ Exhibiting □ Attending 

Name 




Tide. 



I 
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| Company 

J Address 

| City/State/Zip _ 
| Business Phone 
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CD-ROM Expo u produced by World Expo Corp, producers of Cornrnunicauon Network* and MACWORLD Expo World Expo 
Corp. ii > company of International Dau Group, the world'* leading provider of information icrvtce* on information technology 



Copy 



ill© 




dBASElV 



BOXING'S 
GREATEST 
EVENTS 

Phis The 
dBASE IV TKD 
Sweepstakes 
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Winner by 
Technical Knockout. 



"It has the most impressive list of 
features in the database environment." 
-DataBased Advisor 



"dBASE IV has emerged hardy, 
healthy and equal to the task of 
proving itself to the skeptical" 
-The New York Times 



"If you program in dBASE III PLUS, 
an upgrade to dBASE IV is irresistible' 
-InfoWorld 



Since its introduction last October, 
dBASE IV"" has sold over 300,000 copies. In fact, 
it's one of the fastest-selling new software prod- 
ucts in history. 

Even faster than Lotus 1-2-3. 

And the applause is growing. 
From InfoWorld s readers, who named dBASE IV 
the MSDOS Database Product of the Year. 

From new users, who are finding that dBASE IV s intuitive new Control 
Center offers a fast and easy way to utilize all its power. 

From seasoned users of dBASE III PLUS,™ who appreciate the more than 
310 new or enhanced commands and functions. 



"dBASE TV offers the most powerful tools 
for both non-programmers and programmers, and is 
much easier to use than its competitors. . . 
It achieved the only four star rating" 
-Software Digest 




"It will dominate the MS-DOS and OS/2 
database market during the next two years." 
-Computer Currents 



"Ashton-Tatehasdonea 
terrific job with dBASE IV." 
-DBMS 



"It represents a quantum leap over 
dBASE III PLUS" in functionality, 
power, and ease of use'.' 
-BYTE Magazine 



From developers and third-party programmers, 
who are finding in dBASE IV's Developer's Edition 
all they need to go from inspiration to application. 

And from industry heavyweights, who are 
hailing dBASE IV as the new world champion in 
database management. 
See what all the 
cheering is about. 
Give us a ring at 800-437-4329 ext. 291. We'll give you more information, including 
details about upgrading from dBASE III PLUS. 

Or simply stop by your nearest AshtonTate dealer and see dBASE IV up close. 
It'll knock you out. 



QtM Ashton-Tate Corporation. Trademark/Owner: dBASE III PLUS, dBASE IV, Ashton-Tate, Ashton-Tate logo/ 
Ashton-Tate Corporation Other product names used herein are for identification purposes only and may be 
trademarks of their respective companies. Sweepstakes offer void where prohibited. Instant win demo disks 
available while supplies last. No obligation, no purchase necessary. In the event of a demo disk instant winner, 
the original TKO Demo Disk must be mailed to FCB/ Impact with the completed Instant Win Entry Form to claim 
the prize. Offer ends 5/31 /89. Open to residents of US. and Canada (except province of Quebec), age 18 or over 
See official rules at your Ashton-Tate dealer for details. 
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The 386is by Everex offers low-cost 
386 performance through Intel's 
386SX chip. This 1 6-MHz system 
performs with impressive through- 
put times. Its small-footprint design 
features eight expansion slots but limited 
drive bays. 

FEATURES: 

Our test system came equipped with a 
CDC Wren III 160-megabyte ESDI hard 
drive along with a Teac 5'A-inch floppy 
drive. A Western Digital controller sup- 
ported both drives. Included also was a 
Renaissance 1 6-bit VGA board, which is 
based on the Cirrus Logic chip set. The 
system included 4 megabytes of 60- 
nanosecond RAM, an 80387SX math 
chip, and a 200-watt power supply. 
Everex includes MS-DOS 3.3 and a 
utilities disk including the Quickstep 
disk-cache program. 

The 386is is a small-footprint system; 
a full-size 386SX system is also available 
from Everex. 

PERFORMANCE: 

We ran our 48-hour benchmark tests on 
the 386is with its disk caching software 
disabled. We ran our Dbase throughput 
test both with and without disk caching, 
since this is the application in our suite 
that is most affected by disk caching. 
CPU access rated a 3.5, comparable to 
many 20-MHz systems we have tested. 
CPU speed earns a good score. The cache 
along with the already-fast CDC 160- 
megabyte ESDI drive combined to give 
this system a 4.0 in sequential access, 
earning an excellent score. Random 
access had a 3.1 index, earning a very 
good score. 

For most of our throughput tests, the 
386is performed as expected. Thanks to 
the superquick ESDI drive, however, 
results for the disk-bound Dbase and 
Paradox tests were spectacular, especially 
for a mere 16-MHz system. It sorted the 
the Dbase file in II minutes and 10 
seconds; with the disk cache enabled, this 
time dropped to 9 1 /: minutes. Paradox 
also ran well, though memory size plays 
more of a role than with other database 
packages. 

The 386is successfully ran our soft- 
ware compatibility suite with no prob- 
lems. The 386is system breezed through 
the throughput applications: AutoCad 9, 
Dbase III Plus, Lotus 1-2-3, and Paradox 
386. Our other compatibility standards 
(Windows 386, Desqview 2.01 with 
QEMM, Sidekick Plus, and Crosstalk 
XVI, Version 3.61) also ran cleanly on 
the 386is. Everex's OS/2 is available for 
the system; it also ran fine. The 386is 
operates at 16 MHz or S MHz for speed- 
sensitive software. The 386is system earns 
an excellent score in software compatibil- 
ity. 




Everex has found a way to produce a small-footprint version of its high-powered 386 
line without sacrificing any of the add-in s/ots needed for expandability. 

Everex's 386is Computer 
Is a Small-Footprint Desktop 

This low-cost 386SX has 16-MHz performance 
that bridges slow 286s and expensive 386s. 

By Sally j. Dowlas info world Test Center 



In our hardware tests, the Ethernet 
3Com card ran fine in our test 386is 
system, along with the Hayes Internal 
Smart modem 24O0B and a Paradise 16- 
bit video card. The Everex system's 
hardware compatibility earns an excellent 
score. 

The 386is has a small footprint and 
thus involves a trade-off in physical 
capacity. But this Everex system sacrifices 
the space in an unusual area. Unlike some 
small systems, the 386is has a full eight 
expansion slots: six 16-bit and two 8-bit. 
After the video card, 4 megabytes of 
RAM, the serial and parallel ports, and 
controller card are installed, the 386is 
system still has five slots free; the space to 
allow these slots comes from the limited 
area available for mass-storage devices. 
Only three half-height mounting posi- 
tions are available. After the Teac floppy 
drive and the full-height CDC 160- 
megabyte drives were installed, our sys- 
tem had no drive bays remaining. If you 
don't need the large ESDI drive, smaller 
half-height drives are available from 
Everex, and you would still have one half- 
height bay free. (Everex plans to offer a 
half-height 160-megabyte Micropolis 
drive to free another drive bay on the 
386is.) 

The lock on the 386is secures the 



keyboard electronically but does not lock 
the case. Because of the limitation on 
drive bays and the lack of a lock for the 
case, expandability is limited to a score of 
good. 

DOCUMENTATION: 

Everex has obviously put a lot of time and 
thought into the documentation for the 
386is system. The manual is organized 
exceptionally well, with a helpful index, 
table of contents, and an incredible 17- 
page glossary. Setup instructions are 
clear, and they include diagrams match- 
ing the actual hardware. A list of basic 
steps to run through before calling 
technical support is also supplied. Error 
messages are listed in the book as they are 
displayed on the 386is system's LED 
panel. A section geared for newer users 
describes and discusses components of 
the system. It also covers much industry 
terminology in a kind of expanded glossa- 
ry form. The manual also has a section on 
installing additional RAM and hard 
disks. This is certainly no generic user's 
guide. Everex's documentation earns an 
excellent score. 

SETUP: 

We did not encounter any setup difficul- 
ties with the 386is computer. The system 



ALSO IN THIS SECTION 



ALR SX386Z 68 

Drafix CAD Ultra 73 

Aox Master 386 74 

Review Responses 77 

Guide to Reviews 77 



is small and therefore easy to get out of its 
box. Everex ships its systems with the 
hard drives formatted and all cards 
installed. The setup program itself is 
ROM-based. Setup for the 386is earns a 
good score. 

Ease of Use: 

From the moment the 386is is set up, 
you'll find it easy to use. In Everex 
tradition, the front panel of the computer 
contains a collection of controls and 
displays without being cluttered. Reset 
and speaker-disable buttons, hard disk 
and power lights, a speed switch, and an 
LED panel displaying error messages and 
system activity are all included. To top it 
off, the control panel has a sliding door to 
prevent you from hitting any of the 
switches unintentionally. The 386is sys- 
tem's power switch is located on the side 
of the machine's case. The 386is also 
comes with an AT-style 10 1 -key key- 
board. The computer's small footprint 
makes it perfect for users with a tight 
work space. Ease of use for the 386is earns 
a very good score. 

SERVICEABILITY: 

We found no construction problems with 
the 386is. The system's case is made of 
metal and is sturdy for its size. We saw no 
added components or last-minute wiring 
additions. One unique design feature of 
the 386is involves the math chip: It is on a 
small daughterboard with a few accompa- 
nying chips. The board does not interfere 
with the expansion slots and makes it 
possible for this small-footprint system to 
support the coprocessor without sacrific- 
ing slot space. The daughterboard is the 
only board on the 386is with surface- 
mount technology. Clean workmanship 
earns the 386is a good score in that 
category. 

Everex provides a one-year warranty 
on the 386is. Repairs can be handled 
through Everex or its dealers, some of 
whom offer on-site service. Technical 
support is free and unlimited, but the call 
to California will cost you. Support hours 
are from 8 a.m. to 5 p.m. Pacific time. 
Everex also offers a BBS for further 
support. Support policies earn a satisfac- 
tory score. 

We had some trouble getting through 
on Everex's technical support line. We 
called six times over two weeks and spent 
an average of six minutes on hold. When 
we reached the company, the quality of 
support was fine, but on two occasions we 
were unable to leave a message. The com- 
bination of time spent on hold and our 
inability to leave messages causes us to 
rate technical support no higher than 
poor. 

VALUE: 

The souped-up system we received with 
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the whopping 160-megabyte CDC drive, 
4 megabytes of RAM, VGA, multiscan- 
ning monitor, and 80387SX math chip is 
priced at $7,344. This is a big budget 
chunk, but you might not need every- 
thing we get on our test units. A more 
standard system, with a 40-megabyte 
Seagate drive, 1 megabyte of RAM, 
VGA, and a multiscanning monitor, hits 
the pocketbook at a more palatable 
$3,398. Everex includes MS-DOS 3.3 
with the system, along with utility and 
disk-caching software. 

In comparison, the ALR Flexcache 
386 system with 4 megabytes of RAM 
and a math chip will cost you $6,750; but 
that's with the biggest drive available, 40 
megabytes. ALR's basic system costs 
$4,199 without DOS and without a 
monitor. 

With its quick performance, impres- 
sive documentation, and relatively low 
price, the 386is provides a viable 386 
option for businesses looking for a bridge 
between sluggish 286 and expensive 386 
systems. Overall, the Everex 386is is a 
very good value. □ 
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Criterion (Weighting) 


Score 


Performance 


CPU speed 


(75) 


Good 


Disk access 


Sequential 
access 


(50) 


Excellent 


Random access 


(50) 


Vary Good 


Software 
compatibility 


(ISO) 


Excellent 


Hardware 
compatibility 


(125) 


Excellent 


Expandability 


(75) 


Good 


Documentation 


(50) 


Excellent 


Setup 


(50) 


Good 


Ease of us* 


(50) 


Very Good 


ScrvkwMlity 


Workmanship 


150) 


Good 


Support policies 


(50) 


Satisfactory 


Technical support 


(100) 


Poor 


Valiw 


(125) 


Very Good 


final score 




7.8 




PRODUCT SUMMARY 



Company: Everex Computer Systems Di- 
vision. 4843 1 Milmont Drive, Fremont, 
CA 94538; (800) 356-4283. 
List Price: $7,344 as configured. 
Feetures: 16-MHz 80386SX CPU; one 
serial port; one parallel port; 80387SX 
math coprocessor: 200-watt power sup- 
ply; DOS 3.3. 

Peripherals: Enhanced Keyboard; 16-bit 
VGA board and VGA multiscanning color 
monitor. 

Storage and Memory: 1 60- megabyte 

CDC ESDI hard disk. 1.2-megabyte 5K- 

inch floppy; 4 megabytes of RAM (16 

megabytes maximum). 

Support One-year warranty. 

Pros: Small footprint doesn't sacrifice 

slots; complete manual. 

Cant: Few drive bays; technical support 

hard to reach. 

Sam my Quick system carries relatively 
low cost. 



The ALR Flexcache SX386Z Sets Standards 

This machine combines low cost and 16K of memory cache that give it a speed boost. 



By Sally J. Douglas 

ALR's entry into the growing SX 
marketplace provides this category's 
standards: low cost paired with 16- 
MHz 386 performance. Like its 
competitor, the Everex 386is (see review, 
Page 67), the ALR Flexcache SX386Z 
includes very effective disk-cache soft- 
ware. But the SX386Z is unique in that it 
also has 16K of 35-nanosecond static- 



memory cache, which gives it a slight 
boost in CPU speed. It is also a small- 
footprint system, but with semipassive 
backplane and a layout quite different 
from the Everex system. 

FEATURES: 

The SX386Z Model 40 comes with a 40- 
megabyte Miniscribe V '.'-inch hard drive. 
Our test unit had the optional 80387SX 
math coprocessor. We asked for a unit 



with 4 megabytes of RAM to test OS/2, 
but ALR only shipped it with 1 megabyte 
of RAM. A Copal 3'/>inch floppy drive is 
included, along with a 16-bit VGA card 
based on the Paradise chip set. Disk 
caching and utility software are provided. 
Until May 31, ALR is also shipping the 
$189.90 Desqview 386 with QEMM, a 
multitasking, windowing environment 
optimized for the 386. The SX386Z has 
an FCC Class A rating, which allows it to 



We see network 
from a differeni 



See for yourself how NetView can help keep 
your network up, and your costs down. 

At IBM, we've helped more companies set up and manage computer 
networks than anybody else. 

We've learned that no two companies have the same needs. And we know how 
cost efficient and productive your network can be when you manage it yourself. 

And that's exactly what IBM NetView lets you do. 

NetView solves your missing links. 

NetView is IBM's innovative, advanced family of software 
that lets you control your network. 

If there's a weak link or problem in your network, NetView 
finds it, and enables you to fix it Sometimes 
automatically, so no one's even aware there 
was a problem. 

And NetView helps you manage 
IBM and non-IBM systems, so 

whether you're designing a new network or improving your present one, your 
investment is protected. 
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be used in a business location only. 
PERFORMANCE: 

The SX386Z performed well in our 
Autobench tests. Its I6K of memory 
cache gave it a CPU speed boost over its 
competitor, the Everex 386is. The 3.7 
CPU index is still within the range of 16- 
MHz systems and earns a good for CPU 
speed. Sequential and random-access 
speeds were slow compared to most 386 
systems we've seen, but this is because of 
the system's Miniscribe 40-megabyte 
drive — the only drive ALR officially 
ships with it. Sequential access rated an 
index of 2.4, which earns a good. 
Random access was 2.6, for a good rating. 



The ALR SX386Z's throughput scores 
varied. Dbase ran its test in 1 3 minutes, 
slower than on the larger drive of the 
Everex. But with ALR's speedy disk 
cache enabled, it came in at just over six 
minutes, a fantastic time. AutoCad, 
Lotus, and Word Perfect — all more 
reliant on the CPU — ran in times 
expected for a 16-MHz system. Paradox 
386, whose performance varies with the 
amount of RAM available, was very slow 
because only I megabyte of RAM came 
with the system: We could not get more 
SIMM panels from ALR in time for this 
review. 

We had no trouble running our 
software suite on the SX386Z. Desqview 



2.01 with QEMM; Crosstalk XVI, Ver- 
sion 3.61; Windows 386; and Sidekick 
Plus all ran Tine. However, in our 
throughput testing we found that Paradox 
would not run when the disk cache was 
enabled. Laplink, a program we use to 
transfer out test suite from system to 
system, also had trouble with ALR's disk 
cache. ALR claims OS/2 compatibility 
and offers its own version of Microsoft 
OS/2. We were unable to test it because it 
requires at least 2 megabytes of 32-bit 
RAM. 

The SX386Z operates at both 1 6 MHz 
and 8 MHz for compatibility with speed- 
sensitive software. Software compatibility 
earns a very good. 



management 
point of view. 




NetView makes your computer the perfect host 

Like any good host, your computer shouldn't keep people waiting. 

NetView works to provide more reliable, consistent 
service to everyone on your network. It automatically 
handles routine computer and network messages, so 
your control center operators can concentrate on the 
really important ones. As a result, your network runs 
^^^better with fewer processing delays. 

NetView works nights and weekends, too. 

NetView can run unattended to keep your network and systems working 
around the clock. 

And since NetView never sleeps, you can do 
business at any time, anywhere in the world. 

If you're setting up a network, or trying to 
make the one you have more productive, we'd 
like to show you how NetView can help you now. 
Just call your IBM Representative. =^1= =■ 
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In the hardware compatibility catego- 
ry, the system handled the 3Com Ether- 
net board without difficulty, and ran the 
diagnostics for the IBM Token Ring 
board. We also tested the Hayes Internal 
Smartmodem 2400B and the Paradise 
VGA 16 Plus cards and had no trouble. 
Hardware compatibility earns an excel- 
lent. 

The SX386Z's small footprint allows 
for five 1 6-bit slots and one 8-bit slot. The 
RAM and CPU are on an expansion card. 
The semipassive backplane contains a 
serial and parallel port and acts as a drive 
controller as well. You can install up to 8 
megabytes on the CPU card; total system 
RAM can be up to 16 megabytes with the 
addition of a separate memory card. With 
the memory, CPU card, and video card 
installed, there are four slots remaining. 
Drive bays are also unique. There are two 
half-height mounting positions for S'U- 
inch drives. There is one 3'/>inch bay that 
can be accessed from the front of the 
system. In addition, there is a 3V2-inch 
bay against the power supply. Although 
this bay can't be accessed from the front 
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Criterion (Weighting] 


Score 


Performance 


CPU speed 


(75) 


Good 


Disk access 


Sequential 
access 


(50) 


Good 


Random access (50) 


Good 


Software 
compatibility 


(150) 


Very Good 


Hardware 
compatibility 


(125) 


Excellent 


Expandability 


(75) 


Very Good 


Documentation 


(50) 


Very Good 


Setup 


(50) 


Good 


Ease of use 


(50) 


Poor 


Serviceability 


Workmanship 


(50) 


Good 


Support policies 


(50) 


Satisfactory 


Technical support (100) 


Good 


Value 


(125) 


Good 


Final score 




6.8 




PRODUCT SUMMARY 



Company: Advanced Logic Research Inc.. 
9401 Jeronlmo, Irvine, CA 92718; (714) 
581-6770. 

List Price: $6,750 as configured. 
Features: 16-MHz 80386sx CPU; one 
serial port; one parallel port: 80387sx 
math coprocessor; 200-watt power sup- 
ply. 

Peripherals: Enhanced keyboard: 16 bit 
VGA board (no monitor). 
Storage and Memory: 40-megabyte 
Miniscribe 3' 2 -inch hard disk; 1.4-mega- 
byte 3W-inch floppy; 4 megabytes of 
RAM ( 1 6 megabytes maximum). 
Support: One-year warranty, three years 
on CPU board. 

Prat: Innovative design: small footprint: 
fast in Dbase. 

Cons: Slightly overpriced; no reset but- 
ton. 

Summary: Good balance of price and 
performance. 
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Notice: Never Before in Computer History Has a 
Buying Opportunity Like This Been Offered. . . 

Take Your Pick. . . 

286/16MHz/2 MB RAM 
2S6/20MHz/l MB RAM 
386/16MHz/l MB RAM 

A REAL 32-bit 386— NOT AN SX! 



Same Price • Same Configuration 



2699 

Price as o f March 15. 1989 



# All are COMPLETE SYSTEMS 

(with 68MB 28MS Drive. 
14" Graphics Monitor. 
OmniKey and MS-DOS 4.01 



Look At All You Get! 

Features Unmatched Anywhere... 



One or two Mbyte of RAM 
68Mbyte 28MS hard drive 
One 1.2Mbyte and 1.44Mbyte 
floppy drive 

Two serial, one parallel port 
Pull-size desktop case 

Famed OmniKey/ 102 keyboard 
(pick of the pros) 
14" MonoGraphics flat screen 
amber or white monitor 
Performance-enhancing software 

MS-DOS 4.01/GWBasic (full 
manuals) 

One-year warranty with our 
unique overnight parts replace- 
ment policy * (freight paid by 
Northgate) 



For the second consecutive 
year, the readers of Computer 
Shopper, the world's largest compu- 
ter magazine, voted Northgate Com- 
puters "Best Buy" of all products 
advertised In the magazine and "Best 
Buy" for its 80386 computer system. 

* Everyone loves our overnight 
replacement policy! Faster than 
third party service! If any field 
replaceable part in your system goes 
down and disables your computer, 
Northgate guarantees to ship the 
proper replacement part OVERNIGHT 
AT OUR FREIGHT EXPENSE. You 
get a brand new part — be it the 
largest and most expensive hard i 
drive to the smallest part— and 
it's shipped to you BEFORE YOU 
RETURN THE OFFENDING 
PART! Check our competition. 
In most cases, they must get 
the part or the whole computer 
back before you get a replacement 



NEW! Northgate "Big N" 
Revolving Credit Card. 

No money down • 3 years + to pay • 
Low monthly payments • Unlimited 
funds available! Works just like your 
VISA or MasterCard. Or ... 

Lease it with Northgate... 

Northgate has a flexible lease plan 
suited to your needs. With up to five 
years terms, if cash conservation is 
your concern, ask about leasing your 
system with Northgate. PHONE 
NORTHGATE NOW... 



286/16 or 
286/20 o, 
386/16 

Your Choice 





The decision is up to YOU... 

• Superb 80286/16MHz with 2MB of RAM 

• Blazing Fast New 286/20 System 

• True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing landmark price! 



NORTHGATE'S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and 1MB usable RAM. 
Doesn't waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it's hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-bit SX systems to true 32-bit 
386 Computing Power. Imagine, a 
power computer with 68 MB of 
FAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq's SX.) 

Which one is best for you? Either 
way you'll get Northgate's industry- 
leading performance, quality. 



workmanship and warranty. As 
with all Northgate systems, 
these three feature 800.000 Bytes 
Per Second throughput — up to 
three times faster than Dell, 
IBM, Compaq. 

All systems give you 1MB RAM 
expandable to 16MB; Microscience's 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes— BOTH 
1.2 and 1.44 floppy drives; our 
exclusive OmniKey/102 keyboard; 
high resolution 14" flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We'll build your Northgate Your 
Way and you will be amazed at our 
"No Baloney" pricing. 



If One of These is Not For You.. .Ask about Northgate's 286/12 that 
was awarded PC Magazine's "Editor's Choice" (1/31/89). Or Northgate's 
386/20, top of the line! 

Phone Now. . . Let Northgate begin 
building your computers . . Jbday! 

800-548-1993 

HOURS: Monday through Friday 7 a.m. - 8 p\m. CST 
NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. CST 
Canadian Toll Free Order Hotline: 800-338-8383 

TERMS: VISA. MC, Credit Card. Pre-Payment (allow 2 weeks for personal checks to clear), Wire Transfer, 
and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FO B 
Minneapolis. MN. 

For corporate, government and institutional sales in Texas, Louisiana and Oklahoma, call 
(512) 343-7591. 




AT Last? 

Prices 
^ Dropping 

f Megabytes of Raw 



Phone 



^ for current 



Prices 



Hard drive options available from 
40 MB SCSI for $300.00 to 640 MB 
ESDI at $3,800.00. Prices include 
drive and ESDI, SCSI or RLL con- 
troller. Video options range from 
14" VGA mono for $395 to 16" VGA 
color for $1149, including video 
card. Call Northgate now for com- 
plete details. 



NORTHGATE 
COMPUTER 
SYSTEMS, /NC. 



13895 Industrial Park Blvd.. Suite 110, 
Plymouth. MN 55441 
From Foreign Countries call 
Corporate Headquarters (612) 5530111 • FAX (612) 553-1695 
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The ALR Flexcache SX386Z comes with very effective disk-caching software. 



of the system, it is fine for use with a hard 
drive. ALR ships a small hard drive with 
this system, and it sits in this rear bay. 
With the hard disk and floppy drive 
installed, there are two half-height posi- 
tions open. The lock for the system 
secures the keyboard but it does not lock 
the case. The number of available slots 
and drive bays earns this small system a 
score of very good in expandability. 

DOCUMENTATION: 

ALR provides impressive documentation 
for the SX386Z. The user manual is 
spiral-bound. It has clear setup instruc- 
tions for novice users with a few clear dia- 
grams included as well. Error messages 



are listed, but there is no real trouble- 
shooting section. The manual covers in- 
depth the installation of RAM, hard and 
floppy drives, tape drives, and a video 
card. It has a table of contents, index, and 
glossary. In addition, the typeface and 
overall layout of the book is easy to 
follow. Documentation is very good. 

SETUP: 

Setting up the SX386Z was a breeze. ALR 
claims it is fully 30-percent smaller than a 
full-size AT, and indeed this system is 
small, even among small-footprint 386s. 
Setup is ROM-based, and we received the 
system with the cards installed and the 
drives formatted. Setup earns a good. 



Ease of Use: 

The SX386Z's small footprint is a plus for 
those with tight work space, but it has a 
very limited front-panel design. There is 
the power switch, the keylock, and lights 
for power and hard disk. Compared to 
some of the helpful panels we've seen 
from vendors such as Everex, the 
SX386Z's panel is overly plain. The 
system also does not have a reset button, 
which is a significant disadvantage. This 
lack drops ease of use to poor. 

SERVICEABILITY: 

We found two fairly long wires added to 
the SX386Z's CPU card, although the 
back plane was clean. The case chassis is 
metal, with a cover made of metal sides 
and a plastic front. The SX386Z's design 
and layout are a bit dilTerent from that of 
most systems we've tested. The serial and 
parallel ports and controller are built into 
the back plane. With this design you get 
two slots free that would have otherwise 
housed a controller and IO card. Also, the 
drive cables do not need to drape over 
other expansion cards, causing installa- 
tion troubles. ALR put some thought into 
making this system as small as it could be 
without losing too much expandability. 
With the added wiring taken into consid- 
eration, workmanship earns a good. 

ALR offers a one-year warranty on the 
SX386Z; the CPU board has a three-year 
warranty. Repairs are handled through 
ALR or your dealer. There is an optional 
support plan through Intel, which can 



also offer on-site support for an addition- 
al cost. ALR's technical support line is 
free, but the call is not. It operates week- 
days from 7 a.m. to 5 p.m. Pacific time. 
Support policies earn a satisfactory. 

We had no difficulty getting through 
to ALR's support. The technicians really 
knew their stuff and took time to be 
friendly as well. On one call the techni- 
cian went out of his way to answer a 
question. Technical support is good. 

VALUE: 

Our test system with I megabyte of 
RAM, VGA card, 40-megabyte hard 
drive, 16K of cache RAM, and an Intel 
80387SX math chip has a list price of 
$4,754. To compare it to Everex, we need 
to add to it 3 more megabytes of RAM, 
which brings the price up to $6,750. This 
price is about $600 less than Everex's 
system, but the Everex price includes a 
large 160-megabyte drive, DOS, and a 
monitor. 

Everex's base system with 1 megabyte 
of RAM, a 40-megabyte drive, and VGA 
is probably the best comparison against 
ALR. It costs $3,398, including monitor 
and DOS. ALR's base system is $4,199, 
but again they do not include a monitor 
or DOS as standard items. The two 
systems had similar performance, with 
ALR pulling slightly ahead in CPU speed. 
The SX386Z is an innovatively designed 
system that performs well for its class. 
Balancing price and performance, value 
earns a good. □ 
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'ALR had 1 megabyte of RAM and a 40-megabyte hard disk. 

2 Paradox benefits greatly from increased memory. 

3 Everex had 4 megabytes of RAM and a 1 60-megabyte hard disk. 
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Time Line a farmUar-k>okingface. 
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and easier to work with 
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outline structure puts you 
in control Collapse the entire 
schedule to see "the big picture. " Ot 
expand a section to focus on details. 
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You can't manage what you can't see. That's 
why virtually every aspect of Time Line's project 
management Gantt chart is customizable. It lets 
you move, shift, and redefine any aspect of the 
schedule to see exactly what you need. Exactly 
when you need it. 

Great Gantts. Just one reason Time Line is 
used by 48 of the Fortune 50. And is rated #1, 
review after review. * Call for a free demo disk 
today. Youll see how Time ^ maamBaaaaaaaaaaBBBBm 
Line Gantts your every wish. 
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The Drafix CAD Ultra's menulng structure lets you look back to the root menus at a 
glance. Objects can be drawn with up to 256 layers using 16 colors. 



Draf ix CAD Ultra Can Offer 
Novices High-End Features 

It packs power and flexibility into an affordable 
package that is easy to install, learn, and use. 



By Jeffrey R. Oili review Board 

■ f you're eager to start drafting on your 
I computer but don't want to face the 

■ complexity and sheer power of big 
I CAD guns like AutoCad and Versacad, 
Draftx CAD Ultra is a low-cost solution 
that is directed toward the novice user 
who wants to get up to speed quickly. The 
package is easy to install, easy to learn, 
and still has many high-end features. 
Version 3.02 has many state-of-the-art 
features never before available in a lower- 
end package. 

Various add-on features can be pur- 
chased as separate modules to super- 
charge Drafix basics. Each of the modules 
has a complete manual for installation 
and use. 

This is a CAD package intended for a 
broad spectrum of needs. Equally useful 
for engineering, architectural, and elec- 
tronic purposes, its design is not specific 
to one type of user. 

Features. 

Commands are menu-driven from the 
top of the screen, and each new menu 
branch adds a command bar so selections 
can be made from the current menu or 
from as far back as the root menu. The 
new definition of each mouse-selectable 
key is displayed as it changes in function 
with various commands. Commands 
which change pen color, active layer, 
units of measurement, etc., have a static 
menu on one side of the screen, and 
command macros can be set up. 

The display can be panned and 
zoomed, and specific views can be stored 
for quick access. Grid scales as well as 
origins can be changed. All standard 
object-manipulation features (move, 
copy, rotate, etc.) are there along with 
more unusual tools such as mirror, align, 
and scale. The anchor point for manipu- 
lating difficult objects — such as text — is 
clearly shown. Another distinct feature is 
the capability to show a drawing as a full 
screen without the menus, which allows 
you to take a hard copy snapshot of the 
drawing only, without unwanted com- 



mand text or borders. 

Objects can be drawn on any one of 
236 layers in 16 colors (with the proper 
display system). Specific items, groups of 
items, and layers can be masked from 
view. Unseen items are not changed 
during editing and are not plotted. The 
basic program includes several quite 
complete symbol libraries, and extensive 
additional library modules are available 
at cost for architectural, electrical, and 
mechanical users. Nineteen font styles are 
also included. 

The Dimension command automati- 
cally calculates distances, and all standard 
units of measurement are available: 
scientific, mechanical, architectural, and 
metric. The degree of precision is menu- 
settable "on the fly." The display grid 
spacing is also settable and can be 
switched to metric units. 

The add-on modules, which are avail- 
able at additional cost, include several 
useful capabilities, and with them, Drafix 
approximates the power of high-end com- 
petitors like Versacad. Otto is used to 
exchange drawing files between Drafix 
and AutoCad formats. Drafix CAD Re- 
port lets you correlate text attributes to 
drawn objects for parts listings and other 
database-type uses. Drafix CAD Ultra/ 
386 lets you use Drafix on an 80386 
system (this also works on an 80286 
system), and 3-D Modeler is used to 
manipulate and view objects in 3-D. 

PERFORMANCE: 

Considering its intended market, Drafix 
CAD Ultra has an amazing group of 
features and is a complex program that 
has been thoughtfully designed. The 
commands generally work as expected 
with only a few peculiarities, such as 
mouse button functions that change from 
menu to menu. 

Although it doesn't have a high-end 
"look and feel," Drafix CAD Ultra starts 
off with a full list of all necessary basic 
drawing tools. Defining drawing capabili- 
ties is clear and simple, and they work 
according to standard CAD conventions. 

The program allows you to select 



entities for group editing and store them 
as one group. As a result, with just a few 
keystrokes, you can do powerful editing. 
As mentioned earlier, you can mirror and 
scale, and editing anchor points for oddly 
shaped items and text are visible on the 
screen so trial-and-error steps are 
minimized. 

Drafix has more placement flexibility 
than you would expect of a lower-end 
package. It can perform alignments at 
odd angles, the screen view can be panned 
and zoomed, and the variables of each are 
settable. The capability to store views is 
also a very useful feature; several preset 
views can be stored and then recalled 
instantly. 

Drafix CAD Ultra has a macro 
capability that lets you customize various 
commands and tasks. 

Drafix directly supports plotters that 
communicate with HPGL, DMPL, and 
Calcomp drivers. It will output to dot- 
matrix printers, but you must leave the 
main program to do so. Some laser 
printers are also supported. A reasonably 
large number of display drivers is includ- 
ed; our test machine used a VGA display 
board which was not listed on the setup 
menu, but technical support quickly 
directed us to a listed driver which 
worked well as a substitute. 

Always a concern with graphics-inten- 
sive programs, speed in Drafix is fast. On 
an 80286-based AT with a math copro- 
cessor, a redraw of a fairly complex screen 
took only a few seconds. According to the 
vendor literature, a less-powerful ma- 
chine without a coprocessor should take 
only 10 percent longer. Overall, the 
command set is generally strong, opera- 
tion is quick, and tools are various and 
flexible. We rate performance very good. 

DOCUMENTATION: 

Drafix CAD Ultra documentation is easy 
to follow and allows you to quickly get up 
to speed and find information. Unfortu- 
nately, the manuals will not lie flat 
because of the stiff binding. The technical 
reference manual is refreshing and fol- 
lows the menus directly. It is well- 
indexed, and the glossary is helpful for the 
novice user. There is a basic tutorial 
included with the system that helps to get 
started. 

However, we found a few perplexing 
discrepancies between the documenta- 
tion and the software. After a call to 
technical support, we finally found out 
that several changes had been made since 
the manual had been printed and the 
updates were listed in on-line "read me" 
files. Overall, the manuals are usable and 
well-designed, and we rate documenta- 
tion good. 

Ease of Learning: 

The installation program is a snap to use 
and should take no more than 1 5 minutes 
from opening the package to viewing a 
demo drawing. Once installed, a user with 
some experience should be drawing 
useful lines and have a reasonable knowl- 
edge of the system in an hour. A new 
CAD user who needs to go through the 
tutorials will know enough to be working 
on a real drawing in half a day. More 
advanced training modules are available 
at additional cost. 

One aspect of the system which isn't 
adequately explained is the exact tech- 
nique for plotting. The documentation 
hasn't kept up with the product advance- 
ments so the commands don't exactly 
match. Getting any program to commu- 
nicate with a plotter is not a trivial task, 
and a very basic explanation for a novice 
would be a real help. 

The choice of command words and 
the capability to execute all command 



selections with the mouse make this an 
easy program to learn. 

We rate ease of learning very good. 

Ease of Use: 

The most sophisticated CAD programs, 
like Autocad, almost require a graphics 
tablet to facilitate command entry. How- 
ever, Drafix CAD Ultra is so easy to use 
that the average user will not need a 
tablet, although it is supported. 

The biggest ease-of-use enhancement 
is the menu system. It is so understand- 
able that the manuals become strictly 
reference guides, and because all the 
commands are invoked from mouse 
keystrokes, there is no need to remember 




PAGE "7-4 



REVIEWS 



APRIL 24, 1 SBS 



REPORT CAWP INFO 

WORLD 



CAD SOFTWARE 

Drafix CAD Ultra 

VERSION 3.02 



Criterion (Weighting) 
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Performance 


(400) 


Very Good 


Documentation 
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Ease of learning 


(40) 


Very Good 


Ease of use 


020) 


Very Good 


Error handling 


(80) 


Satisfactory 


Support 


Support policies 


(40) 


Good 


Technical support 


(40) 


Very Good 


Value 


(200) 


Very Good 
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keyboard commands. This is especially 
useful for the casual user who only makes 
a few drawings a month. 

When the program is started, the 
various user options are set to normal 
default settings for general drafting pur- 
poses; special drafting knowledge is not 
required to make a drawing. From there, 
making alterations and customizations is 
reasonably simple. 

Users of high-end packages commonly 
output their work on plotters. With a 
package like Drafix, however, fewer users 
will own plotters. It is a hassle to exit the 
program and call up a separate program 
to get a working copy of your drawing just 
to print on a dot-matrix printer. 

Minor complaints aside, Drafix CAD 
Ultra maintains a pleasing balance of 
being general and easy to use for the 
novice while also technical and versatile 
enough for the needs of a professional. 
We rate ease of use for the Drafix as very 
good. 

Error Handling: 

As with most CAD programs, Drafix 
CAD Ultra makes a reasonable attempt 
to keep you from making catastrophic 
errors. In fact, it allows you to undo up to 
100 erasures. 

Unfortunately, though, Drafix is not 
bug-free. When we tried to dimension a 
drawing, the system locked up and a 
hardware reset was necessary. This diffi- 
culty was verified by technical support. 
We were able to repeat the problem 
several times. 

One specific problem we noted is that 
when you exit, the program says there is 
an active drawing and asks for confirma- 
tion of the end of the session even if there 
have been no changes made. This means 
you see the message each time you end, 
and as a result you get lured into ignoring 
it. 

Overall, we rate error handling 
satisfactory. 

SUPPORT: 

There is a 30-day money-back guarantee 
on packages purchased directly from the 
vendor. BBS support is offered on 
Compuserve. Technical support is unlim- 



ited. We rate support policies good. 

Our experience with Drafix technical 
support was very positive. We received 
excellent telephone courtesy and talked to 
knowledgeable support personnel. One 
time we got through immediately, and 
another time we were put on hold for 
several minutes. While we could have left 
a message, we were advised to stay on 
hold since return phone calls are last 
priority and often not made. 

When the dimensioning bug we en- 
countered was discussed, the technician 
acknowledged that it was a known bug 
and explained a work-around. He fin- 
ished up by offering to send an updated 
version of the program as soon as a fix 
was made. 

We rate the Drafix technical support 
very good. 



Bv tr ace y c apen 

INFOWORLD TEST CENTER 

With all the attention paid to super- 
muscle machines such as the 
386es and the 20-MHz 286es, 
users of aging 8-MHz PC ATs 
may be feeling left behind. One alterna- 
tive to replacing that old machine is to 
put new horsepower under the hood using 
a 386 accelerator card. Aox Inc. of 
Waltham, Massachusetts, is one vendor 
that produces both 16-MHz and 20-MHz 
386-based accelerator cards. 

FEATURES: 

Aox powers its Master 386 accelerator 
with your choice of a 1 6-MHz or 20-MHz 
Intel 80386; we tested the 20-MHz 
model. An Intel 80387 math coprocessor 
socket is included; the Weitek chip, a 
competing math coprocessor, is not 
supported. The Master 386 does not carry 
any 32-bit memory on-board. It has 8K of 
35-nanosecond zero-wait-state cache 
memory. 

An optional add-on 32-bit memory 
board is available; it holds up to 16 
megabytes using either 256K. or 1 -mega- 
bit SIMM panels. The memory option 
board requires an additional 16-bit slot, 
attaching to the accelerator board by way 
of two ribbon cables. The Master 386 has 
FCC class B certification. Aox sells its 
products through distributer/retailer 
channels. 

PERFORMANCE: 

To determine performance for the Master 
386-20, we ran it through the same 
battery of benchmark tests, software 
throughput tests, and compatibility 
checks we use for desktop 386 computers. 
(A detailed description of these tests can 
be found in our Product Comparison of 
25-MHz 386 systems, November 14, 
1988, Page 71.) We installed Aox's 
accelerator in an 8-MHz IBM AT with a 
Seagate 4038 hard disk and tested it first 
with 2 megabytes of EMS memory on an 
Intel Aboveboard and then with 4 
megabytes of 32-bit memory. 

We ran our standardized benchmark 
test for 24 hours to measure the accelera- 
tor's effect on CPU performance. The 
Aox combination produced a relative 
index of 3.5 (3'/j times the rating of our 
reference system, the original 6-MHz 



VALUE: 

The features of the basic Drafix CAD 
Ultra package are vast, and for $395 it is a 
very nice value. Drafix is easy to under- 
stand and use, and the problems we 
experienced should disappear as the 
product seasons. It is well-suited to the 
intended market, both in price and in 
usability. At roughly one-fifth the price of 
AutoCad, Drafix has at least half the 
features. Value is affected somewhat by 
the cost of add-on modules, such as the 3- 
D modeler or 80386 version. The Drafix 
CAD Ultra is a very good value. □ 



Jeffrey R. Gile is vice president of a 
electronics research and development 
firm in the Silicon Valley. He has worked 
with CAD, plotters, and printed circuit 
boards extensively. 



IBM AT). Our test-bed 8-MHz system 
has a base rating of 1 .4. 

A threefold increase is a nice pickup, 
though it is not as impressive compared 
with high-performance computers we 
have tested. For example, the CPU scores 
in our January 9 Product Comparison 
(Page 39) of 16-MHz 80386 replacement 
motherboards ranged from a low of 2.6 to 
a high of 4. 1 . Thus the 20-MHz Aox with 
no 32-bit memory accelerates an 8-MHz 
AT to the average performance of a 16- 
MHz system with 2 megabytes of 32-bit 
memory available. In our Product Com- 
parison of fast 20-MHz 286-based sys- 
tems, we saw CPU indexes ranging from 
3.5 to 4.4, making the Aox equal only to 
the slowest of these computers. One 
direct competitor among accelerator 
cards is the Intel Inboard 386 AT, which 
earned a 3.8 CPU index when configured 
for expanded memory and a 2.6 index 
when configured for extended memory. 

While other desktop systems we've 
tested are faster, the Aox is still quick. 
Based on our standard measures of CPU 
performance, we rate the Master 386 as 
good in speed. 

As expected, it does not have a great 
influence on hard disk performance. 
With the board installed, the system's 
sequential access index remained un- 
changed at 1 .0. Our benchmark's random 
access improved somewhat, rising from 
1.4 to 2.5 (compared with the Inboard's 
2.2 index). (We do not score disk access 
times with accelerator cards.) 

(With Aox's 32-bit memory card and 4 
megabytes of RAM, we saw speed 
increases in all categories. CPU improved 
to 4.6, sequential to 1.1, and random to 
2.8. However, we do not score these faster 
times in our report card to maintain 
consistency among competing products. 
You may wish to buy the memory card to 
increase performance.) 

In our unscored software throughput 
tests, the practical benefits of the Aox 
accelerator become evident. Our AutoCad 
regeneration time was cut almost in half 
compared to the base system; our Lotus 
1-2-3 recalculation took 2.7 minutes 
instead of 5.5 minutes; and even a disk- 
bound Dbase sort dropped to under 16 
minutes, shaving more than five minutes 
from the original time. 

(With the memory card, we saw the 
most dramatic gain with Paradox, which 



Company: Foresight Resources Corp., 
10725 Ambassador Drive, Kansas City, 
MO 64153; (800) 231-8574; (816) 
891-1040 in M0. 

List Prteo: Basic package, $395; 3-D 
Modeler, $295; Drafix CAD Report. 
$150; Otto. $95; Drafix 386, $195; Ar- 
chitectural Symbols. $150; Mechanical 
Symbols, $150; Electrical Symbols, 
$150; CAD Training Series, $79.95. 
Requires: IBM PC or compatible; two 
514-Inch floppy drives (3V4-inch disks 
available); 512K of RAM, 640K recom- 
mended; 2- or 3-button mouse or digitiz- 
er; math coprocessor recommended. 
Pros: Easy to learn and use: simple 
menuing system; strong power and flexi- 
bility for the price. 

Cons: Switches mouse functions from 
menu to menu; buggy dimensioning. 
Summary: A strong, lower-end package 
with lots of features and flexibility for us- 
ers with moderate CAD needs; add-on 
modules available to Increase power. 



Your ticket to ride! 

Get on board the movement to portable computing and commun- 
ications. Discover what your company can do with laptop and hand- 
held computers as well as portable phones, fax machines and paging 
devices. 

Before you lose the portability advantage, register for this highly 
focused conference and product display. Portable Computing '89. 
Vertical applications sessions. Enterprise-wide strategies. A comp- 
rehensive product and services demonstration. Vendor presentations 
on leading products. A unique ExecuMatch 1 ^ program to tailor 
supplier presentations to your needs. All to help you make "fleet" 
buying decisions on the spot. 

To register call 1-800-225-4698. ifw 

Or write: Portable Computing '89. IDG Conference Management 
Group, P.O. Box 9171. 20 Speen St.. Framingham. MA 01701-9171. 




Portable Computing '89 

May 31 - June 1, 1989 

The Marriott, Santa Clara, California 



Aox 386 Accelerator Rates 
High for Price, Performance 

The Master 386 features software compatibil- 
ity, overall support for 13 MB of 32-bit RAM. 
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The Aox 386 accelerator comes in 16- or 
20-MHz speeds; any 32-bit memory 
goes on a separate card. 



functions as a memory-resident program. 
It went from 5:38 to just 1:24 with the 4 
megabytes of RAM. Lotus and AutoCad 
also benefited from the 32-bit memory: 
Lotus dropped from 2:40 to 1:47; and 
AutoCad improved from 1 : 1 7 to 0:54.) 

We tested the Master 386 for software 
compatibility and did not hit any unex- 
pected potholes. The Aox/IBM combina- 
tion ran both Crosstalk XVI and Sidekick 
Plus. Under Quarterdeck's QEMM driver 
and Desq view multitasking environment, 
we were able to switch between a Lotus 
graph and a Microsoft Word document. 
We repeated this test with Microsoft's 
Windows/386 with no problems. As our 
last software compatibility test, we loaded 
IBM's OS/2 operating environment. We 
ran Lotus under the DOS compatibility 
box, and when using the 4 megabytes of 
32-bit memory. The Aox has two speed 
settings (20 MHz and 8 MHz) for 
increased compatibility. We rate the 
Master 386 excellent for software com- 
patibility. 

We were not as successful in testing the 
accelerator's hardware compatibility. To 
perform this test, we installed into the AT 



The manual's step-by-step installation 
instructions are concise and clear. There 
is a fairly detailed table of contents and 
several charts covering switch and jumper 
settings. The manual is missing an index, 
but since it does not have to cover a lot of 
information, it probably does not need 
one. Also missing from our documenta- 
tion is the much more important 
troubleshooting chapter that we expect to 
see. On balance, we rate documentation 
satisfactory. 

SETUP: 

Installing the Aox Master 386 is quick 
and easy. Before inserting the board, you 
run a Settings utility, provided on a 5'/«- 
inch floppy disk. This program analyzes 
the interrupts and I/O setting of your 
existing system and displays the correct 
switch settings for the board. The board 
has a bank of eight DIP switches that set 
the DMA channel and ROM memory 
location; enable or disable RAM, ROM, 
and video cache; and set the number of 
wait states from one to two. If you are 
installing the accelerator into an IBM AT, 
the next and last step is to pop the board 
into a 16-bit slot. Unlike most other 
accelerators, there are no special cables to 
attach, and you do not remove the 
system's 80286 processor. If you are 
installing the board into a Hewlett- 
Packard Vectra or if you have an AST 
Premium 286, there are two jumpers that 
must be reset. 

Based on the Master 386's labor- 
saving setup software and rapid installa- 
tion, we rate its setup very good. 

Ease of Use: 

Aox provides several utility programs to 



"W 

WW e tested the Aox Master 386 for software 
compatibility and did not hit any unexpected 
potholes. " 



a 2,400-bps internal modem, a 16-bit 
VGA card, and a 3Com Ethernet network 
adapter. We then tested to see if all the 
cards work together. With the Aox 
accelerator installed, both the modem 
and VGA boards functioned as required, 
but we were unable to log onto a network 
through the 3Com adapter. We ran a 
diagnostics utility on the board, and it 
passed. We contacted Aox, but they were 
unable to give us a solution. We replaced 
the 3Com board with an IBM Token 
Ring adapter and repeated our compati- 
bility test. Here again, we were unable to 
log onto our network. It seems that a fair 
amount of experimentation may be 
needed to use the Master 386 with 
network adapters. 

Because of its failure to run our 
various adapters together, we can rate the 
Master 386 no higher than good in 
hardware compatibility. 

Aox's support of up to 8 megabytes of 
RAM on its 32-bit memory card, along 
with overall support of 13 megabytes of 
32-bit RAM earns the board an excellent 
score in expandability. 

DOCUMENTATION: 

The documentation we received with the 
Master 386 accelerator board appears to 
be a preliminary mock-up of the final 
manual. Our copy was printed on one 
side of standard 8 vi-by- 1 1-inch paper, 
and every page had layout guides for a 
smaller size. 



control the system speed or reconfigure 
the board. Installing one of these utilities 
adds the capability to hot-key into slower 
8-MHz mode and back to 20-MHz mode. 
A second utility allows on-screen selec- 
tion of board parameters such as selecting 
the 286/386 modes and enabling the 
cache. This utility is used for occasional 
or short-term changes in the accelerator 
or if the master utility has not been 
installed. 

The Master 386 accelerator earns a 
good score for ease of use. 

SERVICEABILITY: 

Our sample Master 386 looked generally 
well-made. We made our usual close 
examination of the board and found only 
one patch wire on each side. The board is 
full-length, and the large number of chips 
leaves little room to spare. The single 
bank of eight DIP switches is located on 
the top edge, and so they are easily 
changed without removing the board 
from the computer. 

During testing, the accelerator became 
quite warm; take care not to place this in 
a tightly packed computer or one with 
poor circulation, since in the long run this 
can lead to the failure of this or 
neighboring boards. 

Overall, with no worrisome construc- 
tion and a clean board, the Aox Master 
386 receives a good score in workman- 
ship. 

The Aox Master 386 carries a two-year 



warranty. A board needing repair is 
shipped to Aox for exchange, and there is 
usually a seven- to 10-day turnaround. 
Aox provides technical support to end- 
users free of charge (not toll free). Its 
technical support lines are open weekdays 
from 9 a.m. to 5 p.m. Eastern time. 
Because of its ionger-than-average war- 
ranty, we rate Aox's support policies 
good. 

We made a couple of calls to Aox's 
tech support lines to evaluate the level of 
their technical support. On our first call, 
we left a message and were called back in 
less than 10 minutes. We asked about our 
network problem and received several 
suggestions. 

Unfortunately, the technician we 
talked to had not tested 3Com boards and 
could not give us a definite solution. We 
placed a second call and received friendly 
and competent help. 

Therefore, we rate Aox's technical 
support good. 

VALUE: 

In considering the value of an accelerator 
card, you must bear in mind the prices of 
competing cards as well as the cost of 
installing either a replacement mother- 
board or buying a new system (whose 
price can be offset by handing down the 
old system or selling it). 

The Master 386 compares well to its 
competitors in price. The 16-MHz ver- 
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Criterion (Weighting) 


Score 


Pel lot Mince 


Speed 


(125) 


Good 


Software 
compatibility 


(150) 


Excellent 


Hardware 
compatibility 


(150) 


Good 


Expandability 


(75) 


Excellent 


Documentation 


(75) 


Satisfactory 


Setup 


(50) 


Very Good 


Ease of use 


(150) 


Good 


Serviceability 


Workmanship 


(301 


Good 


Support policies 


(20) 


Good 


Technical support 


(75) 


Good 


Value 


(100) 


Good 


Final score 
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PRODUCT SUMMARY 



Company: Aox Inc., 486 Totten Pond 
Road, Waltham. MA 02154; (617) 890 
4402. 

List Price: $ 1 ,395 (no memory). Option 
al memory board is $595; RAM costs 
$605 per 1 megabyte up to board maxi 
mum of 8 megabytes. 
Features: For PC AT compatibles: 20- 
MHz 80386 CPU: support for 80387 
math coprocessor; 8K of cache RAM; 
supports 13 megabytes of 32-bit RAM. 
Requires full-length 16-bit slot (memory 
card also requires 16-bit slot). 
Support: Two-year warranty. 
Pros: Very easy installation; pnee. 
Cons: Takes another slot in your system 
Summary: For price-conscious users who 
don't fit the "power user" label, but 
would like some more zip in their ATs. 



sion has a list price of $ 1 , 1 95, and the 20- 
MHz version lists for $1,395 — both 
without memory. (Aox's unpopulated 
memory board costs $595; the company 
charges $605 per megabyte. You may 
likely find memory at lower prices from a 
dealer.) 

A competitor, the 16-MHz Intel In- 
board 386 AT, lists for $1,495 with 
installation kit, but no DRAM memory. 
Replacement motherboards range in list 
price from approximately $1,700 to 
$2,600 with 2 megabytes of RAM. 

The Master 386 is competitively 
priced, though you lose two slots if you 
add 32-bit memory. We rate it a good 
value. □ 
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If s amazing what you can do 
when you get 160,000 people in one room. 



We can do the best product reviews in the business. 

Thanks to the rather extensive resources of our 
million-dollar-plus Test Center. 

And the valuable opinions of our 160,000 subscribers. 

You see, the main reason our reviews contain so 
much useful information is because we find out what our 
readers want to know in the comprehensive surveys we 
conduct before we do our testing. 

After all, there's no point in testing what we think 
is important. We're not buying millions of dollars of PC 
products every year. 

Nor is there much point in testing what's easy 
to test. That's like dropping a dime underneath the couch 
and looking for it in the middle of the room because the 
light's better. 



No, we're interested in what our readers are interested 
in. No matter how difficult or complicated it may be. 

Because that's what we need to know to deliver 
the most respected, most complete product reviews in 
the business. 

If you'd like to have more information about our 
Test Center, or would like to talk to someone about advertis- 
ing in InfoWorld, contact your regional representative, or 
InfoWorld directly at 800-227-8365, Ext. 346. In California, 
800-344-4636, same extension. 

And don't be surprised if you I |W| EZ 
have a lot of company. m^, ' 

WORLD 

Not the most buyers. Just the most important. 
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REVIEW SCORING 



InfoWotld reviews only finished, produc- 
tion versions of products, never beta 
test versions. 

Products receive ratings ranging from 
unacceptable to excellent in various cat- 
egories. Scores are derived by multiply- 
ing the weighting (In parentheses) of 
each criterion by its rating, where: 
Excellent - 1.0 — Outstanding In all 
areas. 

Very Cood - 0.75 — Meets all essen- 
tial criteria and offers significant ad- 
vantages. 

Good - 0.625 — Meets essential crite- 
ria and includes some special features. 
Satisfactory - 0.S — Meets essential 
criteria. 

Poor - 0.25 — Falls short in essential 
areas. 

Unacceptable or N7A - 0.0 — Falls to 
meet minimum standards or lacks this 
feature. 

Scores are summed, divided by 100, 
and rounded down to one decimal place 
to yield the final score out of a maxi- 
mum possible score of 10 (plus bonus). 
Products rated within 0.2 points of one 
another differ little. Weightings repre- 
sent average relative importance to Info- 
World readers involved in purchasing 
and using that product category. 

You can customize the report card to 
your company's needs by using your 
own weightings to calculate the final 
score. 

Average score (1988) for all products re- 
viewed: 6.5. 

| momis 

Indexes appear In the first issues of Jan- 
uary, April. July, and October. For back 
issues, specify dates and send $2.95 
per issue to InfoWorld Customer Service, 
P.O. Box 5994, Pasadena, CA 91 107. 
Please allow six weeks for delivery. 

Target Editions are sent only to vol- 
ume buyers of target products. 



REVIEWS POLICY 



InfoWorld publishes each year in-depth 
reviews and product comparisons of ap- 
proximately 1 ,000 microcomputer prod- 
ucts we Judge important, interesting, 
and useful to our readers. To submit a 
product for review consideration, send 
product announcements, marketing ma- 
terials, demos, or ad copy describing the 
product to Reviews Editor, InfoWorld. 
1060 Marsh Road. Suite C 200. Memo 
Park, CA 94025. (Send news and new 
product announcements separately to 
News Editor.) Please do not send hard- 
ware. Unsolicited materials are not re- 
turned. 

The editorial review board selects 
products for review for each cycle. If 
your product Is selected, you will be 
contacted to arrange shipment of the 
product for review. We request two 
copies of software: we return hardware, 
but not software, after review. 

Because of the volume of submis- 
sions, we regret we are unable to con- 
tact vendors regarding products not 
selected for review. 



Left Out? 



How can you publish a survey of multi- 
user databases without mentioning 
Multiuser Foxbase + ? (See Product 
Comparison, April 10, Page 63.) 

Like many others, we started out with 
Dbase III Plus but switched to Foxbase 
because of its much faster execution time 
and useful command extensions. 

It's disappointing that we didn't get to 
see Foxbase compared with the other 
heavy-duty database programs. A respon- 
sible survey should at least allude to its 
existence. 

Louie Jaffe 
R&D Director 
American Teleconferencing Services 
Overland Park, IL 

This Product Comparison (of Advanced 
Revelation. Dbase IV, Informix-SQL. 
and Paradox 3) was not intended to be a 
survey of all multiuser PC databases but 
pan of a continuing series that started 
with our review of Dbase III Plus. 
Paradox 2, Rbase for DOS, and Team-up 
(October 17. 1988. Page 51). Future 
Product Comparisons will review multi- 
user versions of Clarion, Dataease 4. 
Oracle, Foxbase. and others. The order of 
review is based on a combination of 
factors such as newsworthiness and the 
Test Center schedule; it does not reflect 
our opinion of the value of the multiuser 
products not yet reviewed. — Editors 

Free at Last 



In your otherwise excellent review of 
Paradox 3.0 (April 10, Page 93), you 
missed the mark on updating master 
tables from an answer table. In the 
instance that the answer is a subset of the 
master with the same structure and the 
master table is keyed, it's just a matter of 
"Tools-More-Add-Update." This inter- 
active menu sequence can also be played 
from a PAL program. In the instance of 
multiple masters contributing to the 
query answer, you can use queries to 
change any fields desired so long as all the 
necessary key fields for each table were 
projected into the answer. This can also 
be done interactively, without program- 
ming, and the resulting queries saved for 
later replay. 

I'm curious to know what the "in- 
dexed record append" test consisted of in 
the multiuser database comparison (April 
10, Page 65) — and how it was imple- 
mented in PAL. Adding a new indexed 
record to a 2,700-plus record table 
(record length 420 bytes), with a single 
key field and four other fields with 
maintained indexes, is almost instanta- 
neous in stand-alone mode. Paradox's 
interaction with the network must be the 
culprit. 

As an indication of the power and ease 
of use in Paradox, I started using it in 
August 1987. After importing a mailing 
list from Dbase, I wrote my first PAL 
program to code the mailing list for basic 
bulk mail sorting. All I had to do was 
string together a bunch of queries created 
— and tested — interactively, and I 
replaced the laboriously written Turbo 
Pascal program I'd been using to produce 
a bulk code sorted list. The next evening I 
wrote a standard report program to 
output the labels separated by special 
headers that specify the type of group, the 
bundle sticker required, and the number 
of records in the bundle. I would have 
used the Paradox report writer, but I have 
complimentary copies, businesses, and 
members in the label file, and I wanted to 



vary the individual label header lines 
based on the type of addressee. 

After a couple of years writing and 
maintaining various small Dbase applica- 
tions, I feel free; Dbase users unite — you 
have nothing to lose but your chains! 

Steve Caple 
Sacramento, CA 

Thanks for the tip on using an answer 
table to update a master table. For our 
indexed record append test, we update a 
10,000-record one-index file with 1,000 
unique records. — Editors 

Database Personalities 

I regularly consult your product reviews 
and respect your judgment in most cases. 
However, your software reviews some- 
times don't tell me what I want to know 
about whether I will find a product useful 
for what I do because you spend too 
much time talking about speed and 
performance and not enough time talking 
about the "personality" of an application. 

A case in point is databases, which are 
most frequently viewed in terms of allow- 
able file sizes, indexing or sorting speeds, 
or record retrieval time — all things that 
are important. But there are other things 
in using a database that I find every bit as 
important. How good is the user interface 
for users and programmers? Do you have 
to jump around checking Held names, file 
names, and indexing data when coding a 
program, or is the information right in 
front of you? Is the editor any good? What 
does the output look like — can I create 
forms with grids, graphs, pictures, com- 
pany logos, and different fonts? Do the 
capabilities of the language allow you to 
do everything you want, like using rela- 
tional links at input time and not just as 
an output technique? Is the code self- 
documenting? Is the debugger informa- 
tive and easy to use, and will it allow you 
to examine or modify field and variables 
on the fly? Can I import data from other 
systems and programs easily? 

Perhaps you should send out an 
annual questionnaire to readers asking 
what features they find important and 
how they will use a product. 

David W. Champney 
Computer Systems Analyst 

Health Care Financing Administration 
Baltimore 

As it happens, we survey a sampling of our 
readers before every Product Comparison. 
In preparation for our April 10 Product 
Comparison (Page 65) of multiuser data- 
bases, our survey of database buyers 
showed that they are interested in many of 
the aspects of database use you mention. 
We therefore evaluated, scored, and 
discussed highlights of such ease-of-use 
features in the Product Comparison. 
Benchmark results, while important and 
extensive, form the basis for just three of 
the 15 scores in our InfoWorld Report 
Card for multiuser databases. — Editors 

Company Books Update 

On November 16, 1987, InfoWorld ran a 
Product Comparison on several account- 
ing systems (Page SI), including The 
Company Books. Although not entirely 
unfavorable, the reviewer noted several 
negative points about our software. The 
documentation was determined to be 
poor, and using the software was deter- 
mined to be somewhat cumbersome. 

Since this review, we have concentrat- 
ed our efforts to directly address these 
issues. 



Most of the features added are what we 
refer to as "power-user features." We 
strongly feel that it is not only the easiest- 
to-use accounting system available, but 
now it is more powerful (and much less 
cumbersome) than ever. 

Stan Hawkins 
General Manager 
Swiedler Information Systems 
Atlanta 



InfoWorld welcomes comments about its 
reviews. Letters are subject to editing 
for space and clarity. Please address 
correspondence to the Reviews Editor, 
InfoWorld, 1060 Marsh Road, Suite C- 
200, Menlo Park, CA 94025. 
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SYSTEM SLEUTH™ 

•See the location of boards and be able to 
map out additional memory addresses 
without opening your computer. 

• TSR map of regular and high-memory 
all Interrupt vectors both documented 
and un-documented shown. 

• 200 screens of on-line context-sensitive 
technical help. Device drivers listed. 

• Take a snap shot of what you're 
looking at and print to hard copy. 

• All this and more about your computer 
for $149. (Add shipping & handling.) 

30 day money back guarantee. 
For Orders call: 1-800-999-1557 
For Info call: (213) 987-2000 
DTG, Inc. 



JUMBO TAPE BACKUP 

Save your PC/AT/386 computer's data 
from disaster with the Jumbo Tape 
Backup from Colorado Memory 
Systems. QIC-40 compatible, it will 
back up 60 MB of data at approximately 
2MB per minute. Novell, 3COM, SCO 
Xenix compatible. 

$299 includes DC2000 tape cartridge 
& UPS shipping. 1 year warranty. 
30 day money back Guarantee. 
Visa/MC (Amex 3%). 

Shamrock 
733- AA Lakefleld Road, Dept. I 
Westlake Village, CA 91361 
(800) 722-2898 or (805) 373-7847 





FloppyDRIVER 
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FloppyDRIVER™ 

SPEED! FtoppyDrtver scans the diskette 
and accesses your data in the most effi- 
cient order, the results can be astounding! 
AUTOMATIC FORMATTING! FloppyDnver 
performs a surface analysis of your 
diskette to determine it's density. 
"The floppy disk being formatted can 
be written to, Just as if the background 
formatting were not happening." 

- Steven King, PC Week. 
FloppyDriver costs: $89.95 + S&H. 
30 day money back guarantee. 
For Orders call: 1-800-999-1557 
For Info cad: (213) 987-2000 

DTG, Inc. 
23704-5 El Toro Rd., Ste. 348 
El Toro, CA 92630 




YOUR BEST 386 BOARD VALUES!! 

* 20 MHz 386 Baby AT - $949 

* Expands to 16 Mb 

* 287, 387, shadow RAM support 

* Award or Phoenix BIOS 

* 286s from $286 

* THREE year warranty 

* 30 day money back quarantee 

* Cases, P/S, RAM, Cards, Drives & 
Assembly Available 

* VISA, MC, AMEX accepted 

PI Computer Corporation 
P.O. Box 68 
Earlysvllle. VA 22936 
800-666-9248 Fax 804-978-3906 






MODEM FOR HEARING IMPAIRED 

• Now your PC can communicate with 
the hearing impaired 

• PHONE-TTY CM 4 has three modems 
in one cabinet; Bell 103 Originate, 
Bell 103 Answer & TDD Standards 

• Communicates with ASCI 1 in 1 10/300 
Baud, originate/answer, full/half duplex 

• Works w/ a variety of other IBM 
compatible software designed by 
PHONE-TTY to choose from: • Dial a 
News • Remote Dial-A-News • Elec 
tronic Mail • Multi-line Remote Dial-A- 
News • Dual Party Relay system 

PHONE-TTY INC. 
202 Lexington Avenue 
Hackensack, NJ 07601 
201/489-7889 Voice 



MONOLOGUE™ 

Text to Speech Software 

• TSR that works with any text-based 
software program. 

•Text to speech conversion software. 

• Mouse supported or works with 
keyboard. 9 Speeds, 9 Volumes 

• Works with any IBM XT, AT, 386 or 
compatible. 

• No boards to take up a slot. 

• Comes with headset for private listening. 

• An excellent tool for proof-reading or 
the sight-impaired. 

Costs $249 (Add shipping & handling). 
30 day money back guarantee. 
For Orders call: 1-800-999-1557 
For Info call: (213) 987-2000 
DTG, Inc. 



AutoKey 

400 User Programmable Macro Keys! 
Simply type a keyboard command 
sequence, assign it one of AUTOKEY's 
400 function keys, and execute the 
command from then on with a single 
keystroke. 

• 100% compatible with all DOS, UNIX, 
and OS/2 application software. 

• Requires no software. 

• Uses no system memory. 

• Plugs into your keyboard line. 

• Priced from $139. ORDER NOW! 
312-595-4146 
Mextel. Inc. 
Visa - MC - AMEX - CALL 
30 Day Money Back Guarantee 



3 Way Printer Port Expansion 

Expand your printer's input port, and 
share it between 3 computers. The 
ScanCube provides automatic printer 
sharing without the hassels of switch 
boxes, plus they're a fraction of the 
cost of stand alone units. The 
ScanCube connects directly to your 
printer's existing input port, scans 
for data, locks on to any transmitting 
port, then resumes the sequential 
scanning. 

Parallel $189 95 Serial $149.95 

Automated Peripheral Systems 
3131 East Monroe Avenue 
Orange, CA 92667 
714-997-3975 
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Never buy another ribbon! 

Maclnker" re-Inks fabric ribbons for less 
than 5 cents, black or color. Dot matrix 
ink cools, lubricates, extends printhead 
life. Epson or Imagewrlter Maclnker 
$42.00. Universal Cartridge Maclnker 
$68.50 (>20,000 printers supported 
with appropriate adaptors). Each unit 
complete with ink, dispenser & reservoir. 
Multicolor adaptors for 4-color cartridges 
$40.00. Wide range of accessories, color 
inks/cartridges. Call for catalog or order 
toll free. Satisfaction/30 days 
refund. > 100,000 sold. 

Order 800-547-3303 

COMPUTER FRIENDS 
14250 Science Park Dr., Portland OR 97229 
trt.(503)626-2291 fax(503)643-5379 




LABEL and BAR CODE PRINTING 

On Epson, Oki, IBM and LaserJet 
printers print BIG TEXT Readable at 50 
Feet. Bar Codes: AIAG, MIL-STD, 2 of 5, 
MSI, UPC/EAN, 128, Code 39. Design 
label on 1 screen. Any size. Flexible 
format. Reversals. Drive LaserJet at 8 
ppm. File input. Above labels printed 
with Utility II - $279. Logo Generator too! 
Other menu-driven programs from $49. 
Xenix - $199. Also programs callable 
from any MS-DOS language - $179. 
30 day $$ back guarantee. 

WORTHINGTON DATA SOLUTIONS 
417-A Ingalls St. Santa Cruz, CA 95060 
800-345-4220 In CA 408-458-9938 




AST, Epson, ft Citizen Sale ! 

AST Bravo - 286/0 Wait $789 
Workstation or Stand Alone 
AST Premium 286/ 1 OMhz-0 W 4 C ALL 
AST 386C 20Mhz/0 W (New) $CALL 
High Speed Memory Caching 
Citizen MATE/ 1 2 Basic + $ 1 299 

80286 12.5 MhZ, 1MB, EEGA 
MATE/12 Basic +/Dlx.40MB-28m $CALL 

Epson Printer Sale ! 
LX800 $ 1 75/FX850 $335/FX 1 050 $435 
LQ500 $289AQ850 $5 1 5AQ 1 050 $7 1 9 

Citizen Printer - Blowout ! 
MSP-50 $259.00 / MSP-55 $369.00 
* Authorized Novell Dealer 
* Pre-conflgured Systems & Networks 

shipped ready to run ! 
Call for Unbeatable Price & Service ! 
#1 COMPUTER 1-800-344-6468 
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THE NEW GANTT MIRACLE! 

PROTRACS offers the easiest project 
management at an affordable price for 
your PC/XT/AT/PS2. It is the only true 
project tracking tool for ALL computer 
users. Define your projects and produce 
a variety of business-quality reports and 
Gantt charts (in formats of your choice) 
in minutes. Windows, popups, custom 
calendar, filters, auto-scheduling, di- 
rected output, LAN support, its all here. 
$79.95 - check, P/0, credit card 
(credit card orders 1 -800-622-4070) 

Applied Microsystems, Inc. 
404-475-0832 
PO Box 832 Roswell. GA 30077 





Bar Code Readers for PC,AT,PS/2 
or Wyse,Link,-any RS-232 Terminal 

Read bar codes with No Software 
changes needed. Acts as 2nd keyboard. 
Reads 2 of 5, UPC/EAN, Codabar, 
Code39. Complete with metal wand 
$399. Works with IBM, all clones, & 
RS-232 terminals. Lasers, magstripe. 
badge readers and New easy program- 
mable Portable bar code reader with 
display and keyboard, easy upload to 
RS-232 port or thru keyboard. One year 
warranty. 30 Day $$ Back Guarantee. 
Direct from manufacturer/developer. 

WORTHINGTON DATA SOLUTIONS 
417-A Ingalls St. Santa Cruz, CA 95060 
800-345-4220 In CA 408-458-9938 



1 FONT CARTRIDGE REPLACES 25 

SAVE $5100! The PACIFIC DATA font 
cartridge for H-P and Canon LaserJets 
replaces 25 sold by Hewlett Packard. 
This single cartridge has 103 fonts and 
symbol sets, 13 type faces, & 1 1 type 
sizes. The cost, $399, is just a little 
more than 1 from H-P. 

STOP changing cartridges! 
CALL 201-871-1 175 TO ORDER. 

Also Available 1, 2, & 4 Megabyte 
memory upgrade boards for LaserJet II 

COMPUTERS NATIONWIDE, INC. 
435 Whltewood Road 
Englewood, NJ 07631 





CUSTOM IMPRINTED KEYS 

Customize Your Keyboard with 
SnapCap Keycaps and Replacement 
Keys for IBM imprinted to your exact 
specs. Available in a variety of key and 
imprint colors. Many brands supported. 

• Cut training costs • 

• Boost productivity • 

Many other keyboard enhancements 
available. Call for your FREE Catalog! 



HOOLEON CORP. 
P. 0. Box 201, Dept. INFO 
Comvllle, AZ 86325 
602-634-7515 



"THE BRACKET PEOPLE" 

Announce 
An Addition To Their Family 
THE PS/2" BRACKET 
The oldest and best source for brackets 
just became the most complete source! 

• Stainless Steel brackets 

• Stiffening rib for extra strength 

• Custom design 

For quotation, call Cathy 
512-379-7000 
Please Inquire about all of Olsen's 
custom stamping services. 
PS/2™ is a registered trademark of the 
IBM* Corporation 

OLSON METAL PRODUCTS 
1001 Crossroads, Seguln, TX 78155 
FAX: 512-379-7197 





KEYBOARD PRICE BREAKTHROUGH 

* **** * **** NOW $68.90 •*••••••»« 

25% SMALLER FOOTPRINT 

• 101 Tactile Response Click Keys 

• Buy direct to SAVE $ 

• XT, AT, 386 & PS2 Compatible 

• 1 2 Function Keys 

• Compact size saves desk space 

We Invite your to compare to any 
KEYBOARD! 
DON'T BE FOOLED BY HIGHER PRICES 

AMAC SOUTH, INC. 
1075 Broken Sound Pkwy., N.W. 
Boca Raton, FL 33487 
CALL NOW 1-800-356-6676 



SHOWCASE 
AD SPECS 



Why SQUINT to see your cursor? 

No-Squint" makes your LCD cursor BIG 
and BOLD and BLINK slowly enough to 
see. Ideal for Toshiba 1000 and Zenith 
Supersport 286. 

"It made my cursor light up like a 
beacon.... Your laptop Is not complete 
without this product."-Boston Computer 
Society Lap Gazette. 

$39.95+ 2.50 s/h VIsa/MC/COD 

SklSoft Publishing Corporation 
1644 Massachusetts Ave., Suite 79 
Lexington, MA 02173 
617-863-1876 



SHOWCASE AD SPECS 

Your ad format includes: 
l-iine bold headline: 25-28 characters 
13-llnes of body copy: appx. 35 
characters per line. 4 bold address lines: 
appx. 35 characters per line 

All counts include spaces and punctuation. 
Questions? Call 800/227-8365 
In California, 800/344-4636 

Send 35mm color slide, transparencies, 
or camera ready B/W art, copy and 
insertion order to: 

INFOWORLD 
Attn: InfoMarket Advertising 
1060 Marsh Road, Suite C-200 
Menlo Park, CA 94025 




Free Stock Quotes! 

LlveWlre™ gives you 15 minute delayed 
quotes on your computer with no 
monthly fees! Live Wire" plugs into your 
XT/AT compatible, and reads the 
Financial News Network ticker-tape. 
Features: NYSE, AMEX, NASDAQ 
quotes; realtime commodity quotes 4 
times/hour; multiple portfolio manage- 
ment; profit analysis; moving averages, 
channels, trendlines, and comparisons. 
One time fee of $995. 
30 day money-back guarantee! 

800-367-7916 
CableSott. Inc. 
307 W. Burlington Ave. 
Fairfield, IA 52556 



INFOWORLD 
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LAPTOP 
SPECIALS 

For The Smart Buyer" 



LATEST MODELS - LOWEST PRICES 

Zenith. Nec. Toshiba, Datavue 
& Sharp Laptops 
NEW! Internal Hard Drives for Tandy 
1400LT & TOSHIBA 1 10O+; 5.25 & 
3.5 floppy drives available for most 
laptops and desktops; 2400 Baud 
Internal & External Modems; Diconix 
Printers "the truly portable printer" - 
Consumer Reports 

Call for latest 
acessories & enhancements 
Open 7 days, 9am- 10pm EST 
FAST, DEPENDABLE SERVICE 

COMPUTER OPTIONS UNLIMITED 
(201) 469-7678 



^SALVAGE 

came out smelling 
like a rose (and so^ 
did my data). 4f 

RUSSELL FREELAND 



FAST dBASE dS ASTER RECOVERY 

* Identify DBF file damage automatically 

* Menu Driven.. .easy to use, fast 

* Fix any damage. No file size limit 

* Header/Record/Byte-stream editors 

* Block handling, auto data realign 

* Recover ZAP'd files with 1 stroke 

* Recover cross-linked files 

* Powerful Query-by-Example search 

* Built-in safety features 

For: dBASE FoxBase SBT Clipper etc 
$99.95 + $5 S/H (US) check/VISA/MC 
Order dSALVAGE now: 800-456-7005 
Ask for FREE dBASE IV version upgrade 

Comtec h Publishing Ltd 
Box 456, Dept 9H, Ptttsford, NY 14534 

INFO: 716-586-3365 FAX: 716-586-9725 
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A TECHNICIAN IN EVERY PC! 

HELPME™ is diagnostic software with 
more than 300 tests designed to help 
you install and support PC hardware and 
software. HELPME answers the tough 
questions about system configuration, 
setup, compatibility and usage. You can 
use HELPME instead of removing the 
PC's cover, searching through technical 
manuals or running trial-and-error tests. 
30-day money-back guarantee. 
$99 plus shipping and handling. 
MasterCard and VISA accepted. 
To order, call (714) 973-0440 

California Software Products, Inc. 
525 N. CabriHo Park Drive 
Santa Ana, CA 92701-5017 
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...some of the companies using 
the capabilities of Black Magic 



HYPERTEXT! 

Hypertext storage systems can be 
used for: training manuals, education, 
expert systems, and much more. 
Hypertext makes the application easier 
to use and cuts down on training time 
to save you money. 

Black Magic is available for $89.95 from 



NTERGAID INC. 
2490 Black Rock Tpke. . Ste 337 
Fairfield, CT 06430 
203-368-0632 



"The On-Line-Store has 
enjoyed tremendous 
success as a result of our 
InfoMarket advertising in 
InfoWorld. The response 
we receive is nothing less 
than phenomenal. More 
importantly, our dollar 
volume continues to 
escalate each month.. .If 
the On-Line Store had to 
select only one 
publication in which to 
advertise, it would clearly 
be InfoWorld." 

Stan Snyder 

The On-Line Store 
Ventura. Ca 





NEW USE FOR LASER PRINTERS! 

3-2-1 LIFTOFF Software Uses Laser 
Printer To Put Letters On Tape So 
You Can Put Lettering On Anything! 

• Set type for proposals, overheads, 
blueprints, newsletters, etc. 

• Make labels for file folders, name 
tags, signs, posters, etc. 

• Sets type from 6 to 60 points; in 
multiple type fonts; horizontally, 
vertically or inverse; and more. 

• 30 day money back guarantee. 

$89.00 • $4.00 S&H (US) 
VISA/MC/AX/COD 

DP-TEK, INC. 
3031 West Pawnee, Wichita, KS 67213 
1-800-727-3130 



M. 0. R. E. Drive 

Magneto Optical 
Removeable Eraseable 

VASTLY BETTER Than Tape!!! 

Full Random Access for 
MSDOS - NOVELL - SCO XENIX 
Mountable Multiple Volumes 
Under Novell 2.1511! 
IMMEDIATE OR SOONER DELIVERY 
Network On-Line File by File Archive 
The Solution for Secret Data 

COMPUTER PERIPHERALS 
24843 Del Prado, Suite 293 
Dana Point, CA 92629 
(714) 364-0560 



PLACE 
YOUR 

AD 
IN THIS 
SPACE 



Call415/32B-4602. 
BDD/227-B385 
*B0D/344-4636 
'In California 



Yes! I want to increase my bottom line! 

Send me an InfoMarket Media Kit right away! 



Company 
Address _ 



I'm most interested in selling my products through: 

□ SHOWCASE 

□ INFOMARKET DISPLAY 

□ COMPUTER CAREERS 

□ CLASSIFIED Product Category: 



Name _ 
Phone _ 
Product 



Send to: InfoMarket, InfoWorld 1060 Marsh Rd., Suite C-200, Menlo Park, CA 94025 

or call your InfoMarket Account Manager at 800-227-8365. In California 800-344-4636 or 415-328-4602. 
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Of all the 386 machines. . . 




25MHz 386 

systems starting at 

$2599°° 



33MHz systems now available! 

Landmark rated 51.7! 

20MHz 386 

svsiems Muting M 

$1999°° 
16MHz 386 

svstems starting at 

$1799' K ' 




IOUche stands alone! 



$4399°°" 



25MHz386 

Model 5550T/386-25 
THE MOST COMPLETE SYSTEM 
Available Anywhere! "Introductory Price 

k 0 Genuine 32bit Intel .186-25 CPU Running at 25MHz 
v 0 1MB Zero-Wail State 32bit (Expands to 32MB!) 
f Zero-Wait 64K High-Speed Cache 
V 157MB ESDI Urns Higb-Perfomumce Hard Drive 

8(X)KB/sec Data Transfer Rate on OUT Lightning Fast 11 Interleave 
Hard/Floppy Controller 
** 12 or 1.44 Floppy Drive 

f Princeton Vltrasync 14" VGA Color Monitor and HMt VGA Card 
f l-i2bit Pitts 616BU Pitts I libit Slots 
C 80387 and Weitek Co-Processor Support 

Keytronics 101 Enhanced Keyboard 
f Serial and Parallel Ports 
f Built-in Clock/Calendar with Batten Back up 
f Built-in Setup and Diagnostics Program 

* UNIX and OS/2 Compatible 

Heaty-Duty Vertical Case I 6 Bays I Security lock I LED Indicators 

* 23QW Power Supply 

9^ 1-5 war Warrant)' with Overnight Replacement Atailable 
f Bestseller Software 6 Accessories M Wholesale From PC PROS 



PCPROS is proud to offer our Touche 
line of powerful 386 computers. We've 
combined the very' latest technologies 
available from leading manufacturers 
of computer components and the result 
is Touche, one of the fastest computers 
available anywhere. Incredible power, 
unbeatable prices, quality construction, 
and tremendous service 
are the key ingredients 
that make Touche stand 
above the competition! 
Order Today 312/810-1010 
312/810-9490 FAX 



IOUCHE 

A PC PRCS Company 
8205 South Cass Avenue 
Darien IL 60559 
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Jnjustsi* mffi^ OmniKey/102 
has become the world's leading 
replacement keyboard. 



The OmniKey/102 has become the standard by which 
all others are Judged. Read why... 

"The feel of the OmniKey/102 is as close as you're going to get to the 
IBM standard without having the real thing." 

— Donald P. WUImott, PC Computing 

"...on a subjective 1-10 point scale of mush to well-defined feedback, I 
would rate the Compaq keyboard as a 1, an IBM keyboard as an 8, and 
a Northgate 102 keyboard as a 10." 

1 L. Alperaon, Andrew Seybotd's Outlook on Professional Computing. 



"...12 function keys on the left where God intended them. ..revolutionary 
and much needed:.. Better than any replacement keyboard... duplicates 
the responsiveness and tactile feedback of the original IBM keyboard.. .A 
viable alternative to IBM's own model... durable, well-designed, sensible 
and has just the right feel..." —Gary Ray, pc week 



Features you'll find 
only in the 
OmniKey/102 



■ Compatible with the IBM* 
enhanced keyboard Including 
a Sys Rq key for mainframe 
access. 

■ The 12 Fully Programmable 
Function Keys are positioned 
on the left where everyone told 
us they belong for increased 
typing efficiency. 

■ Exclusive Northgate Click/ 
Tactile touch using Japanese 
made ALPS sealed electro- 
mechanical key switches rated 
for virtually a lifetime of use. 

■ Three-Year UNCONDITIONAL 
WARRANTY. Anything breaks, 
we fix or replace free. 








2 ® 




WHY WE PUT THE F KEYS ON THE LEFT. 
Most people learned keyboard typing on 
boards with the F keys at the left. That's where 
they're most convenient and easiest for the left 
hand to use them. Both hands stay in place as 
typing school teaches. Speed and accuracy in- 
crease and production soars. 

OmniKey/102 

FOR PC, XT, AT, 386 TYPE SYSTEMS, IBM, 
AT&T, COMPATIBLES— Northgate designed 
OmniKey/102 in response to countless users 
who demand better layout, better touch and 
positive entry feel! 




7 l A 



Hours M-F 8am-7pm CST 
Sat. 9am-2pm 



1-800-526-2446 



■ LED light panel for CapsLock. 
NumLock and Scroll Lock (IBM 
doesn't have lights) 

■ ESC. CTRL. SHIFT. ALT keys 
are color coded Red. Green. 
Blue for WordPerfect* users. 
Vertical templates fit. too! 

■ Enter Key Is jumbo sized. 
L-shaped. Backspace key is 
double-width. Both Shift keys 
are oversized for error-free 
operation. 

■ CTRL. SHIFT. ALT Keys are 
aligned on left side. 

■ ESC key Is where it belongs, 
next to No. 1 on the top 
numeric row. 

■ CTRL key is where you expect 
to find It. too. next to letter A. 

■ CapsLock key is next to 
space bar. 



■ 9 Cursor and screen control 
keys on separate pad. 

■ Four separate cursor arrow 
keys. 

■ Full Numeric Keypad AND 
WE'VE EVEN ADDED AN ( = ) 
KEY FOR FULL REDUN- 
DANCY WITH TOP NUMERIC 
ROW. Spread sheet users and 
accountants love this feature. 

■ 12 window pencil-in strip so 
you can customize Function 
Key notes to yourself. 

■ Built to last with full metal 
base (many keyboards are all 
plastic). OmniKey/102 has a 
solid. 5.5 lb. "sit down on your 
desk to stay feel.'' 

■ New Slim-Line ergonomic 
profile. 

■ Pop-up back legs adjust typing 
angle for maximum comfort. 



ORDER YOURS TODAY. Hurry, Supplies may be Limited! 

NORTHGATE COMPUTER SYSTEMS, 13895 Industrial Park Blvd 
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A/ORTHGATE 
■ COMPUTER 
SYSTEMS. INC. 



Compatibility Notes: 

Requires standard 5-pin circular 
connector as on most IBM stan- 
dard computers and compatibles. 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for 
quantities totaling $500.00 or 
greater. For quantity prices 

Rhone our corporate 
eadquarters 612-553-0734. 

FAX orders to 612-553-1695 

* SHIPPING: Allow 5 days for 
order processing before shipment. 
Thereafter, shipments can be: 

1) UPS Ground add $7.00 ea. , 
allow 2-3 weeks for delivery. 

2) UPS Second Day add $12.00 ea. 

3) UPS Overnight add $22.00 ea. 

OmrnKey/102 and Northgate are trademarks or 
Northgate Computer Systems All other products are 
trademarks and/or registered trademarks of tneir 
manufacturers Copyright. 1966. Northgate 
Computer Systems. 13895 Induslnal Park Blvd , 
Sute 110. Plymouth MN 55441 



Suite 110. Plymouth. MN 55441 

Yes. Ship my OmniKey/102 order(s). I understand I may 
use it for 10 days and if I wish, may return it for full product 
cost refund. I agree to pay for freight both ways. 

Name 

Company 

Ship to (Address) 

City 

Phone 



. Stale . 



-Zip. 



Computer Brand & Type 



I OTY 


ITEM 


SHIPPING 


TOTAL 1 




OmniKey/102 $ 99.00 


$ 


$ 




C/T101 $ 99.00 


$ 


$ 




AT&T 6300 $124.00 


$ 


$ 




PS/2 Models 

(add for ea.) $ 25.00 


$ 


$ 




• TOTAL OF ORDER 




$ 


Prepaid amount enclosed S 



Please charge to my □ Visa □ MasterCard Account 

Card No. Expires 

Signature of Cardholder 



(My signature authorizes a charge to my account for Ihe above 
merchandise prior to shipping to initiate processing of my order.) 



<§P Seagate hard drives 

ST277R Unformatted Capacity/Megabytes per Drive 76 9 Formatted 
Capacity/Megabytes per drive 65 5 Data Trans. Rate (Mbite see ) 7 5 Access 
Time/Average: 40 MTBF: 35.000 Power Requirements/Power (Watts typ.) 11 

ST225 Unformatted Capacity/Megabytes per Drive 25 6 Formatted 
Capacity/Megabytes per Drive: 21 4 Data Trans. Rate (Mbite see | 5.0 Access 
Time/Average: 65 MTBF: 35.000 Power Requirements/Power (Warts typ.) 14.8 

ST251 Unformatted Capacity/Megabytes per Dnve: 51.2 Formatted Capacity 
Megabytes per Drive: 42 8 Data Trans. Rate (Mbite see ): 5 0 Access Time/ 
Average: 40 MTBF: 35.000 Power Requirements/Power (Warts typ.) 1 1 

Other Models Available ST125. ST138R and ST250RPR 




Renaissance 

16,Bit Video Graphics Board 
*16 bit interface 
* 800x600 resolution 
*5-in-1 backwards compatibility 



PARADISE Video Cards 



EST 
1922 



THE POWER PEOPLE" 



TRIPP LITE BATTERY BACKUP SYSTEMS 
LOWEST PRICED PER WATT! 



Protect your equipment and data by 
providing safe shutdown time for your 
computer system during blackouts and 
brownouts. With enclosed heavy duty gel 
cell battery, the BC-series gives you 15 to 
35 minutes of back-up power on full load, 
and up to 120 minutes for lighter loads. 
^ *200. 325, 450, 750. 1200 and 2000 watt 
sizes available *Built-in spike and noise 
suppressor *Built-in regulated battery charger 
automatically restores battery to full charge 

when AC power returns 
Stop in and see our "Hands On" 




BC demonstrator 

Only ISOBAR- features: 
♦Unique isolated filter banks to 
prevent equipment interaction 
between duplex receptacles 
♦Cascade design *21 active 
electronic filtering components 
*2. 4, 6, and 8 outlet models 
*UL Usted and MADE IN USA 
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BABY AT STYLE KEYBOARD 



★Small Footprint 
*Fits Baby AT Style Computers 
*101 Key Full Function Keyboard 
*P C, X/T. A T Compatible 



^ Magitronic 



.IL 



PRINTERS 



NX-1000*Four built-in fonts *144 cps draft'36 cps NLQ*High resolution 
text and graphics *Standard friction & tractor feeds*Paper-parking 
mechanism 

NX-2400 *24 pin dot matrix*170 cps draft mode*57 cps letter quality 
♦Friction and push tractor feeds*Paper parking mechanism 

NR-15 *240 cps draft printing *60 cps near letter quality*15 " wide 
carriage for spreadsheets* Easy-to-use front control panel *12.6K buffer 
♦Friction and tractor feeds standard *Parallel interface standard 



VGA Plus ■ Card 100% IBM VGA compatible video controller card IBM VGA. 
MCGA mode. EGA. CGA. Hercules,' MDA and supports 132 column text mode 
800x600 resolution. Comes with fast Microsolt Windows driver. For IBM PC XT 
AT. PS 2 Models 25. 30 and compatibles 

VGA Plus 16 - Cart 100% IBM VGA hardware compatible 16 bit bus and 16 bit 
bios with AutoSense " VGA and full downward compatibility. 800x600 in 16 colors 
and 640x400 in 256 colors Irom a palette of 256K- 3 n length form factor. 256K of 
DRAM and 132 column text with full software driver support For IBM PC/XT'AT. 
PS 2 Model 25. 30 and compatibles 

VGA Professional' Cart VGA hardware compatible video controller card Enhanced 
resolution modes ol 800x600 in 16 colors: 640x480 in 256 colors from a palette 
of 256K colors, and supports 132 column text mode 16 bit bus interface with 
AutoSense.' comes with fast Microsoft Windows driver 512K DRAM IBM PC XT 
AT PS 2 Models 25, 30 and compatibles. 

AutoSwItch "EGA 480 Cart 100% IBM EGA compatible video controller card with 
enhanced 640x480 resolution. 132 column mode and AutoSwitch ' mode control. 
Compatible with EGA. CGA, Hercules. MDA and Plantronics Colorplus Works 
with IBM PC XT AT and compatibles 




Data 

Cartridges 



DC2000 tape cartridge* 3.5" DS/HD diskettes 
DC600A tape cartridge * 5.25" DS/DD diskettes 
3.5" DS/DD diskettes* 5.25" DS/HD diskettes 



MAGNAVOX 



9CM062 VGA Color Display 

•VGA Compatible* • Analog Input • 31 ,5kHz Horizontal Scanning Frequency ■ 60 to 70Hz 
Variable Vertical Scanning Frequency < Easy Access Front Controls • Personal Preference 
Rear Controls • VGA Interface Cable Supplied ■ Convenient tilt swivel base available • Shown 
With Optional Swivel Base 

CM8762 RGB Display 80 13" diagonal RGB Composite Color Display 

• RGB TTL (CGA) and Composite inputs » 640 dots resolution (RGB) horizontal • 240 lines 
resolution (vertical) • Automatic interpretation of composite or separate sync signals • Green 
text display switch • Variable sharpness control • Audio input • Vertical Horizontal image 
centering controls • Built-in tilt stand » Interface cables included 

9CM053 Enhanced Display W diagonal Enhanced Graphics Monitor 

• Full compatibility with the IBM Enhanced Graphics Adapter Card, or equivalent • High 
contrast 14' CRT (13" visual) ■ Glare-reducing etched glass tube face • 64 color capability in 
Enhanced Graphics (EGA) mode • 16 color capability in Color Graphtcs (CGA) mode • Up to 
690 dots resolution (horizontal) < Up to 350 lines resolution (vertical, Enhanced Graphics 
mode) • Text mode display function m green or amber • Convenient lilt swivel base available 



CALL YOUR SALES REPRESENTATIVE FOR THE BEST COMPETITIVE PRICES 
Liuski IS THE AUTHORIZED DISTRIBUTOR FOR ALL THESE FINE PRODUCTS 



ALL BRAND NAMES SUCH AS IBM. PC XT. AT. SAMSUNG. TOSHIBA HERCULES. FUJITSU. STAR PARADISE HAYES AHO COLORADO MEMORY SYSTEMS ARE REGISTERED TRADEMARKS Of THEfl RESPECTIVE MANUFACTURERS 



Liuski PRODUCT BULLETIN 112 



SYSGEN 

Bridge File 5.25 Externa! Dual Density Drive 
360 1 2MB Floppy Drive Menu driven install 
program ■ No extra power supply needed 
For PC XT AT. PS 2, 80386. & lap top 
computers 

Bridge File 3 5 External Floppy Drive 
720K 1.44MB No power supply required 
For PC XT AT. PS 2. 80386 

Reliant Model 310 Int. 5 25 60MB 
' Tape Cartridge Drive 
Reliant Model 315 Ext. 5 25 60MB 
V Tape Drive Carlndge 
For PC & PS'2 computers • Auto 
verify during backup and restore 
Dual read and write heads for one pass 
error correction 

Accessories for Bridge Series 
Adapter card to interlace Bridge drive on PC XT & compatibles 
Adapter card to interface Bridge drive on PC AT & compatibles 

Accessories lor Reliant Series 

PT Kit Model 5600 • Interlace kit with PC bus controller 
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Power Systems 

Features: ■ Fast transfer time to 
battery backup ■ Built-in surge suppression ■ Typical 10-30 minute 
backup ■ Protects against sags, spikes, outages ■ Synchronized 
in-phase transfer ■ Batteries always charged ■ Visual and audible 
"on" indicators ■ Visual/audible depletion alarm ■ Two-year 
warranty ■ UL Listed ■ MADE IN U.S.A. RELIABILITY 
Model 250 Model 425 Model 500 
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VIDEOWSEVEN 

VIDEO GRAPHIC CARDS 




VEGA VGA 

□ Short card 100% compatible with 
IBM's VGA. EGA. CGA, MDA and 
Hercules modes, plus 800 x 600 
and 720 x 540 16-color modes 
: ] Analog and digital monitor 
connectors, hardware graphics 
cursor, and hardware autoswitchmg 
between graphics modes 
n Includes software drivers 
for Windows/386, Windows, 
AutoCad, Autoshade. Lotus 
1-2-3 and Symphony, 
WordPerfect and Wordstar 

□ Five year limited warranty 

V-RAM VGA 

□ Full length card 100% VGA 
compatible plus Form-Factor 
compatible with the IBM PS/2 
Display Adapter 

u Standard 256K VRAM offers 
1024x768 4-color, 800x600 
16-color, and 640x400 
256-color modes 
Includes high resolution drivers 
for Windows/386, AutoCad. 
Autoshade. GEM, Ventura, and 
132x43 text drivers for Lotus 
1-2-3. Symphony, WordPerfect 
and Wordstar 

Backwards compatible with EGA, CGA, MDA and Hercules graphics 
standards 
□ Five year limited warranty 
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DiCtTAL 

High Performance Controller 

TURBO WA2 (WD1003V-MM2) AT compatible, both Winchester and floppy 

(including 1.44 FDD), 
" providing 2:1 interleave 
for MFM drives and 
operates at bus speeds 
from 8-12MHZ. 
W0 1006V-MM2 IBM AT 
Compatible Winchester/ 
Floppy Controller 1 = 1 
Interleave 




Seiko Instruments 

High Resolution Color Monitor 
1024x768 Resolution 

SEIKO CM-1430 

♦ Seiko Precision Engineering 

♦ Super Fine Pitch" Black Trinitron" 
Display 

♦ Compatible with CGA, MDA. EGA, PGC, 
MCGA VGA and 851 4/A Software 



COlX)R\DO 
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TAPE BACKUP 
DJ10 JUMBO TAPE SYSTEM 

40 MB Internal. Use Floppy Interlace. _ 
PC/XT/ AT Compatible. Uses DC2000 Carriage. 

Ke-IO External Kit 
AB-10 Adapter Board 





Panasonic 

LASER PRINTER 



■RESOLUTION: 300 
■SPEED: 11 PPM 
■ EMULATIONS: HP Laser Jet+ 
-■ Epson FX-286 • IBM ProPrinter 

• Panasonic KX-P1092i ■ Diablo 630 ■ RAM BUFFER: 51 2K 

• INTERFACES: Centronics Compatible Parallel/RS-232C Serial 
■DUTY CYCLE: 5000 P/PMo 



NEW YORK 

(718) 706-7770 

FLORIDA 

(813) 393-4135 



CALIFORNIA 

(818)912-8313 

TEXAS 

(713) 780-8069 



GEORGIA 

(404) 447-9454 

COLORADO 

(303) 969-0520 



CANADA 

(514) 333-0656 

CHICAGO 

Coming Soon 



Liuski 



INTERNATIONAL INC. 
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...higher productivity. 

With the KC- 111. you enjoy the benefit of a built-in. 
full-function electronic calculator. It's a calculator 
you won't misplace, and it even works when your 
computer is turned off! 

...more comfortable typing. 

The KC- 1 1 1 lets you type more comfortably thanks to 
its ALPS electromechanical key mechanism, its er- 
gonomic low-profile design, and its lightweight thermo- 
plastic construction. 

...no retraining costs. 

Unlike other "improved" keyboards, the KC-111 
offers the industry-standard key arrangement that you 
are familiar with. It is based on the key arrangement 
designed after years of research and proven by millions 
of satisfied users. 

...bundled value. 

With your KC- 111, you receive your choice of either 
Westlake Data's award-winning PC-FullBak backup 
program, or Westlake's award-winning SafetyNet data 
recovery program. 

...unmatched compatibility. 

Replaces your existing PC. XT, AT, or 386 keyboard. 
Works with both IBM computers and true compatibles. 
The KC- 1 1 1 keyboard replaces the incompatible key- 
boards on your different PC systems. 

...zero risk. 

If, for any reason, you are unhappy with your KC- 111, 
simply return it within 30 days to Lone Star Micro for 
a complete refund. Youjust pay the shipping. Youcan 
even keep the included software! With this deal, you 
can't lose. 




Every KC-111 keyboard purchase 
includes, free, your choice of: 



Comparison with Other Keyboards 



Full One Year Warr anty 



We offer a full, one-year limited warranty 
with every KC-1 1 1 Keyboard. During this 
period, we will, at our option, repair or 
replace, at no charge, any keyboard that 
fails due to a defect in workmanship or 
materials. 





Lone Star 
KC- 1 1 1 


Northgate 
OmniKey 
/I02 


IBM 

Enhanced 
Keyboard 


Number of Keys 


III 


102 


101 


Built in calculator 
with solar power 


/ 






Full-featured 
calculator memory 


/ 






Free award-winning 
software 


/ 






Industry Standard 
key arrangement 


/ 







U PC-Fullbak ™ 

($59.95 SuggestedRetail) 

j. Award-winning hard disk backup software, 
fast, powerful, and easy to use. 
"...not only does PC-Fullbak run 10-15 percent faster 
than the second-fastest program I've tried ...it has 
never failed to produce an accurate, usable backup." 
Jim Seymour. Editor in Chief. PCIComputing 

SafetyNet ™ 

($59.95 Suggested Retail) 

Award winning before-the-fact file recovery 
program, allows you to unerase programs and files 
perfectly, plus automatic recovery from accidental 
format of hard disks! It's an ironclad insurance policy 

for data protection. 



30 DAY MONEY BACK 
GUARANTKi; 




LONE STAR 
M I C R O 



Orders Only 

1-800-835-2246 EXT. 155 

FAX (512) 328-1040 

Terms: First time buyers will be on a cashier's 
check only basis. Company checks will be ac- 
cepted after credit approval. 
Shipping: Allow 7 days for order processing 
before shipment. We ship UPS, add $7.00 per unit 
to your order. 



KC- 1 1 1 M • mOtXMA tA Ii.k Star Mlm> PC Full Bilk and SateifNet ire ttwkfiujfti nl Westltsr Dwa AM nenrf nmluct* »it liwlcitwli mmIAm rtfjMrred EndcflMit, ol lh» nuuuifarturr rv 



CAT™ 10 MHZ 

BASE SYSTEM 

• 256K (Opt 640K) • 150 Watt Power 
Supply • AT Style Keyboard & Case 

• 4.77 or 8 MHZ Keyboard Selectable 

• FOC 

• 8087 Socket • 360K Floppy Owe 
• 1 Year Warranty 



HHP 



$369 00 ^ 



CAT 386 SYSTEM 

• 12" Amber Monitor 
with Graphics Interface Card 

• 12 Meg Floppy Drive 
(expandable to 8 Meg) 

• 1 Meg of Memory 

• ParakH Serial & Clock 

• 70 Meg Hard Drive 



CAT™ 286-10 

BASE SYSTEM 

• 512K Exp to 1 MEG • 200 Watt Power 
Supply • AT Style Keyboard 
• Western Digital Controller • 1 2 Meg 
Floppy • Legal Bios w/manuais • Systems 
Documentation • 1 yr war. • Clock/Calc 
• 10MHz DTK Motherboard 



11.3 NORT0NS SL 




20MHz S22 97 00 $74900 j£ss& 



^■yyyyyyyyyj^ffi^ 



8068 XT Compatible 



640 K Upgrade 11 

12" Amber Monitor w/lnterface II 

DOS 4.01 w/GW BASIC I 



Clock Calendar M» 

Parallel S. Serial Ports 31" 

Additional Drives Sm Below 



SYSTEM 
OPTIONS 



286, 388 AT Compatible 



640 K Upgrade 

1 Meg Upgrade 

12" Amber Monitor w/lnterface 



59" 



14" EGA Monitor w/lrrtertace 549" 
Novell Network Call 12 Mhz add 100" 
14" Color Monitor w/lnterface 2H" 



SEAGATE EVEREX 



WE WILL NOT BE UNDERSOLD ON: 

INTEL WESTERN DIGITAL SAMSUNG 

WE WILL BEAT ALL COMPETITORS QUOTES' CALL (800) 654-7762 



ALL RAM UPGRADES 



H You. n 
U... th. 



Intel COPROCESSORS 



M You. PC 




Them You 


MEADS 


U... th. Int.l 




M*a>#d lnte>l 




S088 


SMH2 or less 


8087 


97" 


8088 or 8086 


8MHz or less 


8087-2 


139" 


8086 


10MH2 or less 


8087-1 


199" 


80286 


6-8MHz 


80287 


149" 


80286 


8- 10MHz 


80287-8 


229" 


80286 iteaS^ 


10MHz or more 


80287-10 


259" 


80386 


16MHz 


80387-16 


379" 


80386 


20MHz 


80387-20 


439" 


80386 


25MHz 


80387-25 


559" 


386SX 


16MHz 


80387-SX 


399" 


MODEMS BY « 


rEVEREK- 



UPGRADES 



OR 



4184 
4164 
4184 



64K 

100 NS. 64x4 
120 NS, 64x4 
150 NS. 64x4 
150 NS. 64x1 
120 NS, 64x1 
100 NS. 64x1 




EV-923 EverCom 12 300/1200 bps Bitcom Software 89" 
EV-941 EverCom 24 2400 Baud Int. Bitcom Software 139" 

EV-945 External 2400 Baud 199" 

For error correcting add $10.00 
HAYES COMPATIBLE FROM MEAD 

1200 Baud Internal w/Sottware 59" 

1200 Baud External fully Hayes Compatible 99" 

2400 Baud Internal Vi card w/software 119" 

2400 Baud External Fully Hayes Compatible 129" 



am 

41256 150 NS. 256x1 
41256 120 NS. 256x1 
41258 100 NS. 256x1 
41256 80 NS, 256x1 
4142S6 120 NS, 256x4 

MISCELLANEOUS 

2nd Serial Upgrade 

2784-25 

4128 



CSAMBUNO 



MONITO 



1256A 12" Amber w/Tilt & Swivel Base .777 79" 

1257 12" Amber Flat Screen 720 x 350 99" 

1464 14" Color 640 x 200, 16 colors 239" 

1453 14" EGA 640 x 350. 64 colors/.31 369" 

1455N EGA 720x460 Multisync Compatible 419" 




J* 

1 Meg. 
IMegxl 120NS....17" 
IMegil 100 NS 19" 
1Meg x 1 SONS 24" 

Slmm Module* 

256 x 8 120 NS 49" 

256 I 9 80 NS 109" 

256 x 9 100 NS 99" 

256 I 9 120 NS 89" 

1Megx 9 120 NS 219" 
1Meg I 9 100 NS 239" 
1Merj « 9 80 NS . 299" 
1M*gi8 120 NS 269" 

19" We Carry Dips Zips 
3" Simms • So/ PLCC- Sipp 
3" All Speeds - CALL 



12" 
11" 
10" 
2" 

3» 
3" 

7" 
8" 
t" 
10" 
26" 



HARD DRIVES 

ST125 20Meg 40 Mil Vi Ht 3V4" Drive only 279" 

ST138 30Meg 40 Mil H Ht 3V4" Drive only 339" 

ST225 20Meg w/cont & Cables 269" 

ST238 30Meg w/cont & Cables 299" 

ST251 40Meg Vi HT 40 Mil w/software. Drive only 379" 
ST261-1 40Meg. 28 Mil Sec. Drive only 439" 

ST277R 60MB 40 Mil Vi Ht 

ST4028 20Meg Full Ht 40 Mil 

ST4038 30Meg 40 Mil Full Ht 

ST4053 40MB 28 Mil Full Ht 519" 

ST4096 80Meg Full HT w/sottware 



«— TAPE BACKUPS -"^^fes 



Mini Cartridge, 1.8MB/min. XT . 

Mini Cartridge, 3.6MB/min, AT 339" 

Streaming Cassette, 5MB/min w/cont 589" 
Streaming Cassette. 5MB/min w/cont 649" 

Streaming 600A, 5MB7min w/Full cont 849" 

125MB Streaming Cartridge, 5MB/min w/Full cont. 1119" 

Entail 60 Model 60/80 999" 

Excell 125 Model 60/80 1269" 

External Add 195" 



WESTERN DIGITAL CONTROLLERS 

aYX-1 8 Bit Vi Sized for XT 79" 

WA-2 16 Bit Full Sized Hard/Floppy 119" 

WO-27X 8 Bit RLL 'A Size 89" 

WAH 16 Bit Hard Drive Controller 120" 

RA2 16 Bit RLL Hard/Floppy for AT 159" 

MEAD Floppy Disk Controller for XT. controls 4 drives 29" 

MEAD 12 Meg & 360K Controller for XT 69" 

Cable Set for Hard Drive Only 5" 



FLOPPY DRIVES 



360K Vi Ht. PC Compatible - Mitsumi. 

1 .2 Meg Black Face — Mitsumi 

720K 3Vi' Drive w/5V«" mounting — Mitsumi .... 
1.44 Meg 3Vi" Drive w/S'/i" mounting — Mitsumi 

360K Tandon TM100-2 Full Ht 

160K Tandon TM100-1 Full Ht 

We else carry Teac, Toshiba, Mitsubishi 



109" 



★ SPECIALS ★ SPECIALS * 



VIOEOO RAM & BOARDS 

Video Ram for VGA Cards 120NS. 64x4 256x9 - 120NS 

64x4. 120NS Zipps 14" 

VIDEO 7-5 Year Warranty 1 Meg x 9. 100NS 

Vega VGA J29"V-Ram VGA 649" Fastwrite VGA 439" 2 Meg x 9. SONS 



SPECIALS 

PS2 SIMMS 



MODEL 70/80 



★ SPECIALS ★ SPECIALS ★ good thru ^ as 

EVEREX MEMORY BOARDS 

99" Base / Extended / Expanded 4.0 LIM Compatible 

286 AT 0-3 Meg 149" 286 AT 0-10 Meg 199" 

259" Expanded / Extended EMS 4.0 com. uses 1 Meg 120NS chips 

629" PS2 50/60 0-2 Meg 259" PS2 50/60 0-4 Meg 299" 




REPEAT OF A SELLOUT 



LETTER QUALITY PRINTER 

DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
Why pay S1H9 for a Cltoh 

STARWRITER"F-10 

When our 40 cps letter quality daisy-wheel 
printer from the same manufacturer is only 

$399°5 




arranties 



MICROSOFT MOUSE 



MONITOR 



• 6 ft. Serial Cable $19" 

• Bidirectional Tractor 149 00 

• Cut Sheet Feeder 199« 

• Serial to Parallel Converter 99°° 

STATIC 
BUSTER 

Attached to CRT face and 
keyboard. Static Buster 
works just like a sponge, 
dissipating static at a rated 
20.000 volts in less than 
two seconds. 

Liit 49" Mud 19" 10 for $160 



STANDARD FEATURES 



• 40 CPS • Accepts Paper to 15 inches • Form 
Length and Pitch Set from Conrol Panel 

• Industry compatible ribbon, printwheels and 
control commands • RS232 Serial Interface 

AT STYLE / XT CASE 





Sag 



2 Bay Standard AT Style Case 
• Keylock Power and Hard Drive LEO'S 



IT 



• In Port with Bus Interface 
• Fully IBM Compatible (of course) 
• Includes Showpartners and Paint Brush 

List $199 Mead^79 00 10 for $740 



TEAC 

360K Floppy Drive 





UK 99" 



Maid 29" 



10 for $240 



800-654-7762 

SALES 7 ua -« p.m. PSI 

702-294-0204 

CUSTOMER SERVICE / ORDER STATUS: 
9 I m -4 0 m. PST 

FAX 702-294-1168 

PMkffljm are flepUtml witn ffterr mDKfx Co s Pnces Sutml » CW[f 
AH Products 90 Dly Warranty unless staled otherwise 



WE ALSO PURCHASE 
EXCESS INVENTORY- 
FAX UST 



'Best Quote applies to competitors 
advertised pnee with same terms 




• 360K White Faceplate • 1/2 HT / 55BV 
Ust 199" Meid 74" 10 for $690 



• Quantity Pricing Available - CALL 

• We Accepl International Orders 

• Purchase Orders from Universities, 
Government Institutions. Fortune 1000 
and Qualified Firms 

net 



1000 Nevada Hwy. • Unll 101 • Boulder City, NV 69005 



FREE TILT 
SWIVEL BASE 

• 14* Flat Screen • Paper White Phosphorus 
• TTL Monochrome & RGB Composite Interface 

List $199 Mead 

$10900 

10 for $950 

DTK MOTHERBOARDS 

1 Year Warranty / Bioa / OK of Ram 

10MHz. XT 0-640K 90" 

10MHz. AT w/CIOCk 249" 

12MHz. Baby AT w/parallel/serial/clk 299" 
20MHz. 366 parallel/serial/clk 1 Meg 

NO SURCHARGE FOR MC/VISA 

TERMS: 
MC • VISA • COD • CASH 
Purchase Orders from Qualified Firm 
r-snonil Checks • AE Ida 4H 
| Fee mi Non Defective Return! «IUiln 15 dare 



imm 6") UPS 




Copyr 
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BUYING AN AT-COMPATIBLE? 
DON'T!!! UNLESS YOU KNOW THE RULES. 



RULE#1: LOOK INSIDE. 

The motherboard is the mind, heart, and soul of a microcomputer. Not all "compatible" motherboards are alike. Some are 
cheaply produced by fly-by-night, off-shore firms, using parts of marginal (to be polite) quality. These may survive the initial 
burn-in, and then, perhaps, three to twelve months of operation. Afterward, good luck. 

ATronics International, Inc. (ATI®) was the first to produce an AT-compatible motherbaord. No other company has as much 
experience in this field. Our failure rate is among the lowest in the industry and many AT-compatible manufacturers have come 
to rely on our boards to form the core of their systems. Before you buy an AT-compatible, ask your dealer which motherbaord is 
inside. If it isn't an ATI motherboard, ask him "Why?". 

For brochures on our 286, 386, and 386SX motherboards and a copy of the "ATI Technical White Paper", call us. 



ATI 



1830 McCandless Drive, Milpitas CA 95035 
Phone: (408) 942-3344. FAX: (408) 942-1674. Telex: 5106006093 

ATI is a registered trademark of ATronics International, Inc. 



FINALLY! 



EASYFL0W 

An on-screen flowchart processor that knows about flowcharts - not /usf 
#i another ' screen draw ' ' program that makes you do most of the work. 
EasyFlowIs a powerful lull-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically Fully automatic line routing & re-routing 
»■ Flit: Written in assembly language tor speed 

Large: Charts up to 417 columns wide by 225 lines high Chart too large for your 
printer? f4srfrrw automatically breaks the chart up & pnnts it in page size pieces 
+■ Standard: All standard flowcharting shapes included Custom shapes can be ordered. 
*■ User friendly: Don't take our word for it PC Magazine says 'EasyFlow lives 
up to its name It 's hard to imagine any easier and more llexible way to produce 
DasK and even complex flowcharts'' (March 10th 1987 issue, page 278 1 
»- Mouse: Optional but fully supported 

»- It prints: On most popular matrix printers including IBM. Epson. Toshiba. HP 

LaserJet, LaserJet-Plus and many others. 
»- It plots: On HP7440. 7475, 7550. 7570. 7585B and compatible plotters. 
•» It works: We are contractually prevented from mentioning the name ot the "big 

eight'' accounting firm that purchased a world-wide site license, but we can tell 

you that they spent months evaluating all available flowcharting packages before 

choosing EasyFlow 

»» Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow 
Rush delivery charge is S10 50 (instead of S2.00) and is available only to 
continental USA and Canada 

s» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyF low works on IBM PC's. IBM PS/2 and compatibles Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct tor only $149.99 + $2 00 S&H (USA/Canada), $10 00 (foreign) Payment 
by MO cheque, VISA. Mastercard or Company PO 



Mel lroo« 




■ends to 




central 'lies 




by 9a* 







Log Complaint 



/ — * In addition to logging 
/ th« coaplalnt • tha search 
u*Mt copies the complaint 
for managers a« uell- 



The chan fragment above was produced on an HP LaserJet-Pius and <s actual sin and 
unretouctied PuMcatxxi quality charts *e thts can be produced using only minutes of preparawn 
lime and seconds ot print time 



HavenTree Software Limited Order Desk: 
PO Box 1093-L Information: 
Thousand Island Park. NY 13692 Tetefax(G3): 



1-800-267-0668 

(613) 544-6035 exl 27 

(613) 544-9632 



DISCOUNT 
RIBBONS 



8M 1 Apple ImaQtwrliar 12.45 

CM 65 Apple Imagewriler 4 color $6.20 

DM 60 Brother 1508. 1709 $5.15 

BM 8 Brother HR 15/25/35 Nylon . $3.05 

MS 2 Brother HR15 Muflistnke . $3.55 

552 Brother HRt5 Correcting $3.25 

BM16 Brother M10O9. M1109 $2.85 

BM59 Crtlzen 1200/1600 $3.75 

BM 26 Commodore MPS801 ..$2.85 

BM16 Commodore MPS803 $2.85 

BM 53 Com r e* Brother 420 $7.25 

BM 29 Data Products 8010 $3.60 

BM18 Data Products B300/600 $5.50 

BM66 Dala Products B300/600 OEM $8.05 

MS 1 Diablo Hytype II Muttl. S $2.06 

BM50 Epson EX 80O/10O0 $5.00 

BM3 Epson FX MX 100. 280, 286 . S3 70 

BM 2 FX MX, RX 70/80/86 LX 800 $2.70 

BM39 Epson LQ 1000 . $3.70 

BM 51 Epson LO2500 $4.80 

BM 38 Epson LQ 500/800/850 $2.90 

BM43 Fujitsu 2100/2200 $4.40 

BM77 Fujitsu 3400 OEM $6.90 

MS 28 Fujitsu SP 320/830 OEM $5.80 

BM52 Genmcom 3000 OEM $1810 

BM85 IBM 3M- Harmonica $3.40 

BM 33 IBM Proprinler $3-75 

BM91 IBMProprinterXL/XL24 $4.70 

MS 13 ISM Ouietwriter Non Corr $10.tO 

MS 27 IBMOiwetwrlterlllMS S14.7S 

553 IBMSetectrtcllCorr 8/87.20 

MS 20 IBM Select H Non Corr 6/$5 70 

BM25 Mansman Tally 1000 $2.80 

BM84 NECP2200 $4.80 

BM3i NEC Pinwrrter P2/P8 $4.20 

BM41 NEC Pinwrrter P3/P7 $4.35 

BM62 NEC Pinwrrter P5/P9 $3.95 

MS30 NEC Pin. P5XL/P9XL OEM .$11.15 

MS 4 NEC Spinwrrter 2000/3500 . .$3.40 

MS 3 NEC Spin 2000/3500 Rip $4.55 

MS 5 NEC Spinwrtter 5500/7700 82,55 

BM19 OkkJata 182. 192 82.86 

BM 9 Oktdala 80. 82, 90, 92 6/$6 95 

MS 18 Ofcimate 10/20 $3.80 

MS 21 Olivetti 121. 221 MulhSl $3.80 

BM27 Olivetti 121.221 Nylon $3.90 

554 Ohvatti 121. 221 Correct $2.30 
BM15 Panasonic 10BO 1090. 1091 S3 15 

BM93 Panasomc 1524 85.25 

BM32 Radio Shack DMP 500 $10.80 

BM 11 Radio Shack LP III. V $3.15 

BM26 Radio Shack DMP 110 $2.89 

BM61 Radio Shack LP VI, Vltl 82.66 

BM 23 Ricoh RP 1200 Nylon $3.50 

MS 6 Ricoh RP 1200 MutUstrlke $2.86 

BM89 Riteman Intorunner $5.75 

BM44 Selkosha SP1000 Nylon $4 35 

MS 29 Selkosha SPlOOO Mull. si $4 25 

BM80 Selkosha MP13O0 OEM $15.60 

BM81 Seicosha MPS300 OEM $19.20 

MS 25 Stiver Reed 400/500 OEM $4-86 

BM 87 Star Micronics NB 10/24-10 . $5.80 

BM49 Siar NX/NP'ND/NR 10 $4.50 

BM70 Star NX/NP/ND/NR 15 $5.25 

BM 83 Star MicrontCS NX 1000 . . $3.50 

BM92 Star Radix 10 $4.00 

BM63 Star Radix IS $4 55 

BM 35 Texas Instruments 800, 850 $3.50 

BM24 Toshiba 1340, 1350. 341, 351 $3.80 

BM 90 Toshiba 321SL $4.55 

MS 15 Xerox 620 Memory Writer Mult. $2.70 

MANY MORE IN STOCK! MINIMUM ORDER 
12 OF MIXED VARIETIES OR $30, 



COMPUTER SUPPLIES 

P.O. Bo« 249 

II Ou*c Road 12011 827 9472 

R.,cl..,iv. N.J. 07 Mil- (SOOI 367-2897 




"InfoMarket 
increased our 
lead to sales 
ratio 

practically 
overnight !" 

If you want to move 
PC products 
or services 

FAST- 

advertise them in 
the fast moving 
marketplace. 

Call InfoMarket at 
800-227-8365. 
In California, 
800-344-4636 or 
415-328-4602. 
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STREAMING 




External 
Tape Subsystem 
for PC ATs 



InterDyne 20MB streaming 
tape drive 

Advanced file-by-file 
backup software 

ONLY 



Ventura 



PeAipJt&uUi 



$249 



■ External subsystem with its 
own power supply 

■ Complete system includes 
everything you need 

Order Today! 

1-800-637-7878 
"Ask about our money-back 
guarantee." 



100 Rancho Road #27, Thousand Oaks, CA 

'IBM. PC, and AT are registered trademarks of International Business Machines 



Read Mac Disks In A PC 



MatchMaker — the best way to share data 
between a PC and a Mac The MatchMaker 

card lets you plug a Macintosh floppy drive 
into a PC 




..by far the most cost 
effective solution ..." PC WEEK 



• Easy to install halt-size card 

• Use any external Macintosh drive 

• DOS like command soltware included 

• 1 year warranty. Made in USA 

• Also available MatchPoint-PC to 

read/ write Apple II disks 



MicmSolutions 

Computer Products Bis 756 3411 



Did You Hear Who's Easy? 



megamate 




$349 



— easy to use, easy to install, 
and easy on the wallet. 
Megamate is the 3.5 inch 
1.4 MB drive you can add 
to any PC/XT/AT. 



■ Installs in just minutes. 

■ Handles any 3.5 inch IBM disk, 
720 KB or 1.4 MB, automatically. 

■ Complete - drive, card, software. 

■ Attractive and compact, barely 
bigger than a disk. 

■ One year warranty. 



MicroSolutions ^Z U " L C ZT Y 

Computer Products 875-756-3411 



BABY BOOMER 




MAIN SYSTEM BOARD 80286 

Switchable 6MHz to 1 2MHz 

zero wait state 

Includes 512K expandable 

to 1 Megabyte 

Hardware reset switch 

Digital readout lor current speed 

Phoenix, Award, or AMI BIOS available 

BABY AT STYLE CASE 

WD WA2 HD FD controller 
Fujitsu 1 2 Megabyte floppy dnve 
Three 1 2 HT drive slots 
One internal GVj inch drive space 
Reset switch & Keylock on front panel 
LED display 



POWER SUPPLY 

200 watt output 

1 1 5 230 VAC user selectabte 

ENHANCED KEYBOARD 

101 keys 

12 function keys and 
separate numeric keypad 



$ 699.00 

Monitor Optional 



Ask about our 386 Line of Computers 

DATA BANK COMPUTER 

196 WHITNEY PLACE, FREMONT, CALIFORNIA 94539 
(41 5] 490-5002 Fax (41 5) 490-351 9 

IBM PC XT AT are trademarks o f international Business Machines Corporation 



Sell your software in InfoWorld's 

InfoMarket. 
Call now to reserve your space. 
800/227-8365. 

In California, 
800/344-4636 or 41 5/328-4602. 
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Diskettes 



MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 

FORMATTED & UNFORMATTED 
100% CERTIFIED • LIFETIME WARRANTY 



MAXELL 



BASF 



SONY 



5W DS/DD 49C 5%" DS/DD 39 c 
3Vz" DS/DD 1.05 5W DS/HD 89 c 

Disks Minimum quantity 30C With Tyve* sleeves ft i»De- hits 
Formatted Add IOC per D«sk 



QD2000 1 5.91 
QD300XLP 17.84 
QD600A 19.53 

Tapes 5 per box. 3 bos mm 

CALL FOR FULL PRODUCT LINE 



In NJ 201-462 



™» 800-222-0490 



FAX: 201-462-5658 



• 24 Hour Shipment • 



» MEGASoft = 

RO. Box 710, Freehold, NJ 07728 



ELECTRONIC 0ATA 
CONVERSION/TRANSLATION 
SERVICES 



CompuDala Translators oilers you the most 
cost-effective means ol converting your tiles 
between: 



• Minis, 

• Dedicated Word Processors 

• Desk-toe Publishing Systems. 

• Typesetters, end 

• Microcomputers. 

By going beyond the limitations ot tile 

conversions, we ate able to 



► Transfer your data to/lrom 
literally any system you desire 

• Translate Ihe software cftarac- 
leristics (attributes) ol your 
word processing, dala base and 
spreadsheet tiles lo those ol 
almost any other soltware. 



Disks Tapes Mag Cards 

Many ot the nation s leading firms and 
government organizations have saved tens ot 
thousands ol dollars by using oui services' 

COMPUDATA TRANSLATORS. INC. 

3325 Wilshire Blvd., Suite 1202 
Los Angeles. CA 90010 
(213)387-4477 (800) S2S-B251 



THE #1 CHOICE 

in disk & tape conversion 

for many leading corporations, 
government agencies, lawtirms, and 
companies in every industry — 
world-wide 

Free test • Salislaction guaranteed 

Call (he helpful conversion experts 

Graphics Unlimited Inc. 

3000 Second Street North 
Minneapolis. MN 55411 

(612) 588-7571 



QUALITY CONVERSIONS 



IBM/MAC FORMATS 

• FROM DISK OR TAPE 

• OPTICAL SCANNING: 

{WP Formats available) 
Typewritten: 33C/page to ASCII 

Typeset 6-24 point 
Images: Logos/Line Art/Glossies 
Quick Turnaround • Low Prices 
I "&t/Af Computer Services 

1 Mi Bro.o.,, Mtc SM. Nm YorV NY 10001 



(212) 779-0800 



INFOWDRLD 



Media Conversion 



CONVERTING 
YOUR DISKETTES? 



ENTRUST THEM TO US 
We convert between 1 500 popular 
Word processor and computer formats 

Vh", S%", 8" DISKETTES 
MAGNETIC TAPES 
MAGNETIC CARDS 
Customized conversions too 
Call us tor quality, best prices and 
quickest turnaround time. 



COMPANY COMPENDIA, INC. 
Tel. 312-938-0937 (Chicago) 
Fax 312-938-0383 




Incompatible Computers? 

We transfer files between incompatible 
computers, dedicated word processors, and 
magnetic tape 

Our conversiOTi systems support over 500 
different formats on 1000-1- computers 

Services include: 

• In-nouse Custom Programming 

• Data Reformatiing 

• Expert Technical Assistance 

Disk Interchange Service Co. 

2 Piirk Dr. WcMford, MA 01886 

50K-o92-0050 



FREE DISK 
CONVERSION 



We convert lo and from most dedicated 
word processors to Word, Wordstar, 
WordPerfect. MultiMale, 
0W24 3.SAMNA.MASII.DCA. 
XEROX WRITER 

Call lor details 
CONVERSION SPECIALISTS 

(213) 545-6551 -(213)322-6319 

531 Ma- Suite 835 El Stc, it" CA 90245 



TAPE/DISK 
CONVERSIONS^ o;s? ' 



Conversion services to or from 
over 2000 computer systems: 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THC INDUSTRY LEADERS 



PIVAR 

COMPUTING SERVICES, inc. 



(312) 459-6010 

165 Arlington Heights Rd #1 
Buffalo Grove. IL 60089 



(0 

in a 



100% i 

MC, VIM, COO 



1.19 
1.09 

1.07 



' s 
II 



3.5 DS/DD 

■ SONY 

■ MAXELL 

■ VERBATIM 

■ OATASAFE 

3.9~ DS/HD 

■ 3M 3.99 
* TDK 3.2? 
X QATAAAFE 2.75 

W 08/ DO 

■ MAXCU .99 

■ SM . .57 

■ VERBATIM .54 

■ OATASAFE .39 

5.«6 OS HD 

■ TDK .99 

■ OATASAFE 



□ (800)426-0247 

■mm 

M«in (B01) ssa-ssss 

F«. (B0 1)992-9199 



PRINCETON 
DISKETTE 



rDISK & TAPE CONVERSIONS I 
Over 850 formats | 
I Dedicated Word Processors . 
1 CP/M. MSDOS. & UNIX 1 

I IBM OS/6 & OW Northstar I 
* Macintosh Vector Graphic ' 
| Mainframes Xerox 1 

I Many Others. We otter quakry work. I 
I prompt service and competitive pricing I 
. Golden Computer Systems, Inc. - 
I 2303 Lake Hardin Rd. 1 

I Morrow. GA 30260 1 

I In GA: (404) 961-2495 or 991-2345 I 
. Toll Free: 800-852-5251 

I Golden Computer I 



DATA 
CONVERSION 



Over 2,500 formats 
Quick turnaround 

all word processors, minis, micros 
mainframes, databases/spreadsheets 
DISK j DISK. TAPE o DISK, OCR scan 

H IBM. DEC, Apple /8\ 
NBI.CPT, Laner ( O '' 
Wang, Xerox ... \ / 

NATIONAL DATA CONVERSION INST. 

5 east 16th street. New York. NY 10000 



(212) 463-7511 

AMERICA S LEAOERS IN DATA CONVERSION 



Programmer's Tools 



Free Buyer's Guide 



Programmer's Connection is an independent 
deafer representing more than 300 manufac- 
tjjrers with over 800 software products for IBM 
personal computers and compatibles rclud- 
ing: relational databases. 386 and OS/2 
products, compilers and utilities, plus much 
more. Progamrr^ s Correction has su^ierj 
the professional programmer with quality 
products stice 1 984 by offering sound advice 
greatrwfs.andexceflertseivce. Calorwrite 
today to receive your FREE copy of our com- 
prehensive Buyer's Gude. and find out why 
Programmer's Connection rs your best one- 
stop connection tor quality software products 

Programmer's Connection 

7249 Whipple Ave. NW 
North Canton. OH 44720 

US 800-336-1166 

Canada 800-225-1166 
FAX 216-494-5260 



Diskette Copy 



'ATTRACTIVE DUPLICATION^ 




COMPLETE DISK DUPLICATION SERVICES 
-■-•'<»; LABELING e PACKAGING e DISTRIBUTION 
FULFILLMENT ■ FAST TURNAROUND 
FULL PRINTING SERVICES 
We sell a complete line of duplication 
equipment if you prefer in-house production. 

FORMATS 

UNLIMITED INC. 

Eist Firrningdilc, New York 
1(8001645-8461 (516)249-9200 FAX; (5161 249-9273 



I IIIM ii ii mi mm mi IHHHIII 

l| DISK DUPLICATION I 

5 * Black and color disks 

I * Customized logos on labels 8 = 

i = sleeves | 

1 1 * Fast turnaround 

E * Competitive Pricing 

| FIELD FORCE j 

| SOFTWARE SERVICES \ 

| 5920 Nail • Mission. Kansas | 
1913) 236-9338 

(TllllllllllMMIimillllMI MINIMI = 



AUTOMATIC 
DISKETTE 
COPIER 



00 



*2,665 



• Up to 180 copies per hour 

• 5'/4"or3Vy' 



800-222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 



MEGASoft 

PO. Box 710. Freehold. NJ 07728 



QUALITY 
DUPLICATION 
AND PACKAGING 

LARGE VOLUME 
CAPACITY 

Serving leading computer 
and software companies 
across the nation. 




1720 Flower Avenue 
Duarte. California 91010 

800-826-8377 
CA: 818-303-1571 
FAX: 818-303-1570 

CALL FOR QUOTE 



Get resorts from InfoMarket's Classifieds 
For more information, call 800/227-8365 



SOFTWARE DUPLICATION 



Fast, Convenient, Flexible Services 

IBM • Apple • Amiga • Atari • Commodore 
PROFESSIONAL - ECONOMICAL ■ RELIABLE 
HfkjMMtf Priced •guaranteed- to uv8 you dotes 



DUPLICATION MEDIA • DISKS 



Black * Colors - Specialty Disks • All Sizes 
21 Brands Available ■ volume Discounts 



DUPLICATION EQUIPMENT 



Duplicators * I abelers * Envelopers 
Label Makers • Notcbere • Packaging 
MEDIA SUPPLIES Em . HuO H«0* Jjcfcm etc 



Midwestern Diskette 



1301 Clayton Rd.. Creston. IA 50801 



(NAT) 800-221-6332 (IA) 800-332-3035 
(FAX) 515-782-4166 (Into) 515-782-5190 



■YOUR BUSINESS IS OUR BUSINESS- 
START SAVING TODAY. CALL NOW! 



Fax/Telecopiers 



Surplus 
Sale 



Fax /Scanner Combo 

EZ FAX Board made by QMS Group 
III- 9600 baud, background, activity 
log, srwwd dial IX-12 scanner truest 
by Canon, 300 dpi, 32 gray shades 

NEW 

Their Price OUR PRICE 

12440 $595 

Fax Board 

Facsimile Pec made by DEST Group 
Hl-9600 baud, background operation, 
activity log. unlimited speed dial num- 
bers, automatic dialing and delayed 
transmission, batch broadcasting. NEW 

Their Price OUR PRICE 

$295 

International Materials Exchange, Inc. 
1340 Soldiers Field Road. Boston. MA 02135 
617-254*1700 • FAX: 617-264-0392 



C0MPFAX, INC. 

CHIPS-ALL SPEEDS 

64K CALL 

256K CALL 

Processors-Intel CALL 

FAX MACHINES 

SHARP 220 $890 

SHARP 420 $1199 

OMNIFAX-G55 $1399 

"We Are The Cheapest" 

1 -800-243-7775 

in IL. 312-394-3334 
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COMPUTER DATA DISPLAYS 
PC Screen to Large Screen 

Look 10 BOX LIGHT — The LCD 
Specialist— For the Right System 
to Meet Your Needs. 

KODAK 
DATASHOW 

+ Eiki, Apollo. Chisholm and others 
Prices start at 

$599 

Solutions tor VGA, EGA. CGA, 
all MACs 4 more 
MIC. VISA. AMEX & COD 

BOX LIGHT 

CORPORATION 

(415) 892-4744 

Computer-Based Presentation Systems 
Since 1984 



Hardware 



9 -TRACK TAPE SYSTEMS! 




OVERLAND DATA IS THE EXPERT when ii 
comes to connecting your PC lo the rru intra me 
and mini computer world 

• PC / XT/ AT / 386/ PS2I compaii ble» 

• 800. 1600. .1200. 6250 BPI 

■ Free tutorial on tape \>*tems 

• EBCDIC/ ASCII eonvcmion 

• IBM Bl ANSI Labeled Upcs 

• DOS. XENIX. UNIX, PICK 

• Highest quality iumoidlt service 

• Stock full range of tape drives 

• Network backup and More! 

Overland Data Inc. 

3620 Kearny Mesa Rd • San Diego. CA 92111 
Tel: 1619) 5715555 • FAX: (619) 57IWH2 



DYNAMIC RAMS 


SIMM m 


SCALL 


1 MBIT 


$17.75 


514256..,- S21 00 


41464 


$ 7.25 


41256 m 


, $ 6.50 


\S 41256 




51258 10* 




y 4164 .s* 




■ pnoctMons 

S5!S • 

•m? >i iat»« 
■om io m~m u» oo 
aoiar* ■ 120,00 
w i %mtx 
int. *—> tmoo 

V 10 • l-WJ 1 ■ 


-1 PROMS 

■ 

;rn BtM | ) W 
■MWW . . 



I 



I.C. EXPRESS 



(800) 892-8889 - IB00I 882-8181 



HP LaserJet II 
Memory 



plus 26 free fonts! 

0 MB $99 

1 MB $285 

1 MB+ $299 

- expandable to 2 meg 

2 MB $569 

Made in the USA 

1 year limited warranty 
30 day money-back guarantee 

201-584-3663 

88 BarUey Square C-6 



FRI 



Flanders, N.J. 07836 



DRAM SPECIALIST 

818-718-7200 

1MB x 1 . . . 80/100/120NS 

256 X 1 6G770780NS 

256 x 1. .100/1 20/1 50NS 

64 x 1 100/120/150NS 

64 x 4 100/1 20NS 

256 x 4 100/1 20NS 

256 x 9 100/120NS 

1MB x 9. 80/100/120NS 
32 x 8 100/120NS 

DIPS / ZIPS / S0J / PLCC 
SIMM/SIPP MODULES, DRAMS. 
STATIC RAMS, CPU 
AND MORE... 
MAJOR MANUFACTURERS 
88/89 DATE CODES 




QfcP TTTTTTTTT 



SAME DAY SHIPMENT 



41256-06 - $ 9.50 
41256 - 07 - $ 9.00 
41256-06 - $ 8 50 
41256- 10 -S 7.30 
41256-12 - $ 6 90 
41256-15- $ 6 50 

MA TH CO- 

8087 • 3 - $88.00 
- 2 ■ SI 20 00 
6087*1 -$170.00 
80267-6 - $1 30.00 
60287-8- (19340 



RAMS 



256 x 4-10 - 519.00 
64x4-10 - $9.50 
64 X 4 - 12 - $6 50 
Img x 1 -08 - $22 00 
Img x 1 - 10 - $ 17 00 
img x 1 - 12 - J 16 00 

PROCESSORS 

80287- 10 - $218.00 
80287- 12 -$280.00 
80387- 16 -$318.00 
80387 - 20 - S390.00 
80387 - 25 - $480.00 



MODEM 2400 BPS internal - $69.00 
VOICE CARD - $199.00 



CALL FOR QUANTITY PRICES 
1-800-2-SABINA 



SABINA INTERNATIONAL, INC. 

657 Brea Canyon Road Suite *4 
Walnul, California 91789 

(714)594-6336 • FAX (714)595-4008 

PRICES SUBJf CT TO CHANGE WITHOUT NOTICE 



IMAGE SCANNERS 



SURPLUS SALE 

NEW ■ AST Turboscan, made 
by Microtek Lab (MS-300A) 
Includes: Interface card, IBM 
software, cables, manuals 

List Price $1995 

Our Price $595 

International Materials Exchange, Inc. 

1340 Sotdiers Field Rd. 
"nsaTT Boston, MA 02135 
I lr 617-254-1700 

UL. FAX: 61 7-23-4-0392 



HIGH SPEED 
MODEMS 



4800 COM PAT. 



PLUS 300 - 1200 - 2400 BAUD TOO! 

USING LEV. V $ * 
MNP SOFTWARE 
INCLUDED 



99: 



BARGAIN BASEMENT 
CLOSEOUT SPECIALS 



CLOSEOt'T ITEM WAS NOW 

MICKOCOM QX12 9600 HAl D utt 495 
MiCROCOM 208 IRS MODEM 4445" 695 
PASTCOMM V. 32 MODEM -9SS" 4*5 
PS/2 PAXCARD / MODEM -S9S" 395 
MULTI - TECH 8 CHAN MUX _M»5~ 595 
U.S. ROBOTICS HST (Open! _»93 499 
386 ACCEL BOARD IMBRAM J*T5~ 599 
Take Advantage of Our Spring CteaningJ 
Make Us An Offer! Call Jeff Today! 



1 ' I IBIr 

I ISTORE 

I I Liiii. 



PHONE (805) 

650-0188 




BEST 

"aV W PRICES 

ANYWHERE! 

Major electronics mfg. 
17 yrs. industry exper. 
will sell 1 or 1,000. 

XENTEK 
SIMMS MART 

800-748-5505 [ 



Job Performance Aids 



Computer 1389-1990 
Maintenance Annual 



Repair Aid 
For PC, XT, 
AT, PS/2" 
286-, 386-Class 
Computers 
& Everything 
Connected To 
Them. 



Micro-Mainframe 
and Network 
Communications 
Problem Analysis 



REPAIR 

SECRETS 
OF 

COMPUTER 
TECHNICIANS 



Over 150 
Maintenance 
Procedures 

Expert 
Step-By-Step 
Answers 
In Seconds! 



Spedal Offer 

&*69. 9S 

.$3."saH j 




12B-B Meadowfake Drive 
Oownlngtown PA 1933S 
(215) 289-3529 



Toner Cartridges 



lioldi'St It all 

Darkest s adds up to 

+ sharpyf Quality 
Blacfcf 

/lightning.. 



Ta |-| A y Cartridges 

I \J I I \n* I Do business wMl 
technological leaders and save money 
Or you can buy them reconditioned from 
inventory We also buy used cartridges 
Prepayment. Master Card. Visa, and PO's 



1-800-BLACK99 

■aSMfSasSHB 



; u*y Testeo 1 Guaranteed 



TONER CARTRIDGES 

IT' 9 ** $39.oo 

For HP, CANON, APPLE, QMS. 
WANG, CANON PC COPIERS, etc... 

Toner Kit $59. 

OPCKit. $166. 

For Ricoh. DEC, AST, T.I.. OKI, etc... 

LASER LIFE 
(404) 425-5928 

DISCOUNT PRINTER PRODUCTS 



Toner Cartridge 
Recharging Specialist 



Wt TAME NUDE IN OVM CAMTKIDCtSt 
IN* UNCONDITIONAL QUAJLANTES 

• No Holei Cot • 30% Mnr* Tomr 

• Darker Print • 24 Hr. Turnaround 

LASER PRINTERS - PC COPIERS 

$36.95 



Call For Brochure 



*r TECHNOLOGY 

4* Old Hktorr Con 
iKkKn, TN »MS 
I-IM-717-44H 



Sell it in InloMarket's Classifieds! 



Software 



MATH EDITING 



FOR THE PC 



• MathEdtt constructs math equations to 
be inserted into WordPerfect and T^X 
documents 

• User-friendly interface - no new word 
processor needs to be learned 

• A dispiay window lets you view your 
equation as you create it 

• Supports almost all dot-martix and 
laser printers 

• MathEdit is only$-\49 



KTALK 



' 50 McMilMtn Ave. Suite 100 
Columbus Orw> 43?0i 

(614) 294-3535 



mi mil inn mil iii 

Print Bar II 

BAR CODE PRINTING SOFTWARE 

Print Code 39. 2 ol 5, UPC, and 
EAN bar codes directly from your 
own programs In dBASE, Lotus. 
WordStar, C. BASIC, without 
copying data to special print files. 
IBM PC/XT/ AT and compatibles. 
Easy set-up. $295.00 
CodeScan 2000 $495.00 
Bar Code Reader 

FREE Brochure (916) 622-4640 



6069 Enterprise. Placerville. CA 95667 



GENUINE 

r /-lHEWLETT 
l^J PACKARD 

TONERS 

Huge inventory m Stock 
For Seme Day Shipment Call 
• 1-800-22 TONER 
.1-800-228 6637 
Mom' StfPP"»S 



InfoMarket's Classifieds include: 
Accessories. Businesss Opportunities, 
Diskettes, Diskette Copy Services. 
Education. Hardware, Media Conversion 
Service. Publications, Careers, Buy/Lease. 
Seminars/Events. Services, Software. 
Supplies and Text Scanners. 



Software Packaging 



SAVE SAVE SAVE 



LET'S TALK 

LABELS 

WE DO DISK LABELS (SU 4 3'A) 
• BETTER • FASTER • CHEAPER • 
BECAUSE WE SPECIALIZE IN 
DISK LABELS . LET'S TALK 

WE ALSO HAVE TYVEK SLEEVES 
MAILERS • BINDERS • VINYL PAGES 
8 OTHER SOFTWARE PACKAGING ITEMS 
Hice & Associates 



ItVSk 



513/777-0133 



CAREERS 



PROGRAMMER 
OPERATIONS ANALYST 

Position requires a person with 
good analytical skills, an ability to 
communicate effectively, a 
Bachelor's Degree Computer 
Science or Engineering, and 
experience with UNIXTC" and 
Relational Database Management. 
Responsible for analysis, design, 
implementation, development, 
modification and maintenance of 
computer-base systems, programs 
and procedures. Formulates and 
specifies parameters and formats 
for integration of departmental 
operations with county administra- 
tion. Salary $2,200 month. Obtain 
application from: Personnel Director 
Board of County Commi ssioners 
315 West Mam Street 
Tavaraa, Florida 32778 
(904) 343-9693. 
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InfoMarket Advertising Director: Diane Templin. 
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800-227-8365, California 800-344-4636. Account 
Managers By Territory: Bill Robinson, Northeast; 
Shirley Tafoya, Midwest & Southeast: BID Agius. 
Southwest & So. California, (located at 18008 Skypark 
Circle. Suite 145, Irvine, CA, 92714, 1-800-262- 
8277); and Cindy Guerra, N. California, Pacific 
Northwest & Texas. 
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Here Today 
Bought 
Tomorrow! 

InfoMarket means fast results 
for direct response 
advertisers! 

Call 800-227-8365. In California, 
800-344-4636 or 415-328-4602. 




InfoWorid is a publication of IDG Communications, the world's largest publisher of computer-related information. IDG Communications publishes over 90 computer publications in 33 
countries. Fourteen million people read one or more IDG Communications publications each month. IDG Communications publications contribute to the IDG News Service offering the 
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Developers 
See i486 as 
Fast 80386 
Substitute 



By Patrick Dryden 
And Mark b ro wnste in 

Although no operating system 
will take maximum advantage 
of the new Intel i486 processor 
for years to come, hardware and 
software developers last week 
said they envision its initial role 
will be as a high-performance 
80386 replacement. 

Initially the i486 will offer 
the same, only more of it. "It's 
just a fast 386, according to our 
benchmarks," said Glenn Hen- 
ry, product group senior vice 
president at Dell Computer 
Corp. 

The i486 chip's complete 
compatibility with the 80386 
processor command set and its 
incorporation of 80387 math 
functions received praise. "That 
level of compatibility isn't [just] 
nice to have — it's everything," 
said John Frank, president of 
Zenith Data Systems. 

GUARDED OPTIMISM. Although 
traditional PC systems makers 
aren't yet prepared to exploit all 
of the chip's features, many are 
encouraged by the chip. For 
example, Frank King, senior 
vice president at Lotus Develop- 
ment Corp., hailed the built-in 
numeric coprocessor capabili- 
ties, which have only been 
available through a high-priced 
add-in chip on earlier Intel pro- 
cessors. "Now we can code to 
that least common denominator 
[the numerical processor] to 
take advantage of the hard- 
ware." 

Although the i486 processor 
is said by Intel to deliver perfor- 
mance that's twice as fast as an 
80386 chip running with the 
same speed system clock, the 
actual value of the extra speed 



32-Bit LAN Chip May Speed Servers 



Among the chips announced by Intel two weeks ago with its 
i486 microprocessor was the 82596CA 32-bit LAN copro- 
cessor, which experts say may lead to whole new families of 
higher-capacity servers and Ethernet adapter cards. 
"The specs are terrific, but at i486 price levels we're more 
likely to see this chip appear on motherboards in fast servers, 
rather than in adapter cards, which are price-sensitive," said Jack 
Moses, director of marketing in 3Com Corp.'s distributed sys- 
tems division. 

According to Intel, the 82596CA is an intelligent Ethernet 
coprocessor that supports both Extended Industry Standard Ar- 
chitecture and Micro Channel Architecture bus standards at bus 
transfer rates of up to 105 megabits per second. The chip's four- 
channel DMA controller and large buffers take much of the data- 
transfer load off the main processor, which might be an i486 but 
could also be an 80286 or 80386, since the chip supports current 
82586 memory structures. 

The result is a fast chip with the potential to blast data across 
the network at up to 20 megabits per second — faster even than 
Ethernet and an order of magnitude increase from earlier chips. 

"Where it will come in handy is for high-performance servers, 
since the earlier 586 chip had some multithreading limitations 
that inhibited data transfer," said Steve Spanier, vice president of 
Infonetics, a network testing and market research organization. 

— Mark Stephens 



was questioned by some devel- 
opers. "Who needs faster 
chips?" asked Michael Dell, 
chief executive officer of Dell 
Computer. 

GO-AHEAD FROM DELL. In spite of 
the currently perceived small 
market for the high-perfor- 
mance i486 systems, Dell is 
planning to develop systems 
based on the chip. "Our current 
plan is to ship an i486-based 
system as soon as Intel has the 
chips ready," Henry said. While 
initial customer demand will 
likely be limited, Henry said 
there are "some key users whose 
applications run out of gas on 
the 80386." 

Developers of CAD and oth- 
er applications requiring the 
numeric coprocessor can be 
expected to similarly welcome 
systems based on the i486 chip 
since the extra expense of a 
math coprocessor may have 
been considered an obstacle to 
entry by some potential users. 
And of course, the i486 chip 
offers a performance dividend as 
well. 

"We're very, very excited 



about [the i486]," said a spokes- 
woman for Evolution Comput- 
ing, which makes Fastcad. "The 
math coprocessor on the chip is 
fantastic. [Fastcad runs] at near 
animation speed on a 25-MHz 
machine; getting Fastcad on a 
486 will really approach anima- 
tion speed." 

MORE SPEED. Software develop- 
ers indicated that initial software 
offerings for the 386 will run 
much faster on the 486. "There 
won't be any 486-specific soft- 
ware," said Microsoft CEO Bill 
Gates. "386 software is all you 
need." 

Although most hardware and 
software vendors see the i486 
chip as a super-386, its potential 
for other platforms and other 
application areas is not being 
ignored. 

"There's really a lot more 
here than what's on the sur- 
face," said Rod Canion, presi- 
dent and CEO of Compaq Com- 
puter Corp. "We see the 486 
going well beyond the PC range 
as industry-standard PCs keep 
encroaching on higher mar- 
kets." 



Dbase 



Continued From Pogo 1 

were already evident in products 
such as Wordtech Systems' Dbxl 
and Fox Software's Foxbase+ . 

Although those vendors have 
committed to supporting Dbase 
IV syntax, neither has delivered 
it yet. In fact, Wordtech Systems 
recently updated Dbxl, Dbxl/ 
LAN, and Quicksilver without 
addressing Dbase IV compati- 
bility. 

And Nantucket Corp., which 
has never produced a clone 
product anyway, has stated that 
it will not support some Dbase 
IV syntax. 

"Dbase III continuess to be 
the dominant product in the 
marketplace, mostly because 
Dbase III Plus gives them what 



they need in a bug-free environ- 
ment," said David Miller, Word- 
tech's president. "The users are 
much more careful about how 
they're going to upgrade," he 
added. 

It's not so important for 
Wordtech to chase Ashton-Tate 
as to offer a complete solution in 
its own product line, Miller said. 
Wordtech has moved more to- 
ward database connectivity in 
the last few months. Ashton- 
Tate's lawsuit has also discour- 
aged it from cloning the 
product. "We plan to be syntac- 
tically compatible with Dbase 
IV by the end of the year," he 
said. 

Fox Software is preparing 
Foxpro, which will be compati- 
ble with Dbase IV syntax, for 
release this summer. 

But neither Fox Software nor 
Wordtech Systems is likely to 



adopt any of Ashton-Tate's new 
Dbase IV front ends, such as its 
applications generator or query 
by example. The companies will 
instead opt for their own front 
ends. 

Even if the Ashton-Tate law- 
suit against Fox Software is 
settled, there would be no reason 
to copy those user interfaces 
from Dbase IV, according to 
Miller. 

It's a far cry from the days of 
Dbase III Plus, when vendor 
after vendor imitated just about 
everything about the product 
they could legally adopt. To this 
day, in fact, the Dbase III Plus 
standard continues strong. Ko- 
dak is the most recent vendor to 
introduce a Dbase III Plus clone 
to its line, its Visual Database 
Management System, which in- 
corporates image database capa- 
bilities. 



Symmetry to Market 
Mac Project Manager 

Program Will Be Competing With Mac Project 



By Laurie Flynn 

Symmetry Corp., publisher of 
Hyper-DA, announced last 
week that it will market a new 
Macintosh project management 
program developed by Keyway 
Pty Ltd. of Australia. 

The program, tentatively 
called Keyplan, is a comprehen- 
sive program that includes an 
outlining function and supports 
Gantt charting and resource and 
network graphing, the company 
said. 

"Take the breadth of any 
project management program 
on the PC and combine it with 
the easy Macintosh interface, 
[and] that's what Keyplan of- 
fers," said Scott Shwarts, presi- 
dent of Symmetry. 

Keyplan's price has not yet 
been decided, although it will be 
under $500, according to Ran- 
dall Kincaid, a spokesman for 
Symmetry. Keyplan is sched- 
uled to be available beginning in 
July. 

The project management 
category on the Macintosh is 
increasingly popular as the ma- 
chine moves into technical and 
government installations. The 



program will compete with 
Claris' Mac Project, which is 
priced at $495. 

Microsoft Corp. has said that 
it will likely enter the Macintosh 
project management market as 
well, with a program that will 
also run across Windows and 
Presentation Manager. 

By utilizing the program's 
outlining function, users can 
create network graphs in full or 
reduced view, including annota- 
tions. Among the program's 
other. major features are a dis- 
play editor for customizing 
views, an optimizer for allowing 
the user to check a project's 
status, and a Task Notepad 
feature for permitting users to 
attach notes. The program also 
allows users to build lists of any 
part of a project, according to 
the company. 

Symmetry's Hyper-DA pro- 
gram allows users to run Hyper- 
card stacks on 512K-equipped 
Macintoshes. In addition, Sym- 
metry is currently offering Acta 
Advantage, an outlining pro- 
gram, and Picture Base. 

Symmetry' Corp., 761 E. 
University Drive. Mesa, AZ 
85203; (602) 844-2199. 



Pascal 5.5 



Continued From Pago I 

"Quick Pascal Expected From 
Microsoft," January 23. Page I .) 

Turbo Pascal 5.5 borrows 
from both Apple's Object Pascal 
and AT&T's C++ but also 
maintains compatibility with 
existing Turbo Pascal 4.0 and 
5.0 code, sources said. 

Among the features bor- 



Model 80 



Continued From Page 1 

Frank Dzubeck, president of 
Communications Network Ar- 
chitects Inc., in Washington, 
said that the quality-control 
problems were not uncommon 
given the newness of the manu- 
facturing facility. 

"What you are seeing is some 
of the problems associated with 
the early stages of a high degree 
of automation," Dzubeck said, 
adding that IBM performed one 
level of quality control on the 
individual components of the 
PS/2 systems, then another level 
after the components had been 
assembled into a complete ma- 
chine. 

"You don't see the problem 
until you load the machine up 
on the assembly line," he said. 
"This is a very common thing 
when you have a large demand 
and you are going through a new 
manufacturing operation." 



rowed from C+ + are the con- 
cept of static objects and 
methods that the language's 
smart linker treats in much the 
same manner as procedures; if 
they are not used by the pro- 
gram, they are excluded from 
the executable code. 

That process also eliminates 
one of the problems with some 
other OOP languages when large 
chunks of unused code are 
included by default, one beta 
tester said. 

Other features borrowed 
from C + + are dynamic objects 
and virtual methods as well as 
object constants, constructors, 
and destructors, sources said. 
Turbo Pascal's help system is 
also enhanced. 

Several users said the Turbo 
Pascal documentation is im- 
proved, but one lamented that 
Borland's rush to beat Quick 
Pascal could result in a limited 
number of object-oriented dem- 
onstration programs in the ini- 
tial release. 

Beta versions of Turbo 
Debugger have also added sup- 
port for objects, sources said. At 
least one developer plans to 
provide a library of ready-to-use 
objects that work with Version 
5.5 shortly after its release. 

Borland has announced it 
will also have a version of Turbo 
Pascal for OS/2, but that it will 
follow the release of OS/2 ver- 
sions of Turbo C and Assem- 
bler, which are still as much as 
six months away from release. 
(See "Borland Demonstrates 
OS/2 Turbo Tools," April 3, 
Page 1.) 
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NOTES FROM THE FIELD ■ BY ROBERT X. CRINGELY 

First Version of OS/386 Won't Impact This Planet 



The problem with novels written by 
women is that they have too much 
dialog and not enough plot. Last 
week, for example, was perfect for 
action/adventure, with the world imper- 
iled by an approaching asteroid at the 
exact moment my last dollar was sucked 
into the IRS, leaving me the ideal hero, 
with everything at stake, but nothing to 
lose. So did I fire up the Eldorado and 
save mankind? No. I sulked at home. 



whining on the phone to my friends 
because Pammy has left me. 

MULTISTAGE VEHICLE. Maybe it was the 
series of cold fusion experiments I'd been 
conducting in the bathtub that annoyed 
her. All I know is that when I returned 
from a heavy water run she was gone. 

Pammy wouldn't accept that the 
progress of science is inevitably slow. 
Take, for example, last week's item about 



Micro Channel Solutions. 

Whatever your Micro Channel requirements 
... Boca Research answers with 
the right solutions. 




BOCARAM.MCA 50Z — "... the product that 
answers the need for total IBM compatibility. " 
Neil Peterman, U.S. Operations. M & S ELEKTRONIK 

• Expanded/Extended Memory up to 2MB 

• IBM ID and 100% TRAM compatibility 

• Zero wait state operation (1 MB 1 00ns DIPs) 

• Supports DOS, OS/2, and EMS 4.0 

• Order No. BRMC20 $245 (OK List) 



BOCARAM 50/60 — "A high quality American 
made product that can't be beat. " 
Russ Rehak, Sales Manager. RHINO SALES CO 

• Extended memory up to 4MB per board 

• One wait state for compatibility with IBM 
PS/2 Models 50 and 60 

• Utilizes 1MB 120ns DIPs 

• LIM/EMS emulation 

• Order No. BR5000 $295 (OK List) 



BOCA.MCA PARALLEL — "A superior value at 
an economical price. " 
Tom Pliska, President, COMPU SALES, INC. 

• 100% IBM Micro Channel compatibility 

• Single parallel port addressable as LPT1 -3 

• Order No. BMCP01 $110 (List) 



BOCA.MCA SERIAL/PARALLEL — The 

only quality Micro Channel product as a 
generic alternative. " 

James C. Brown. President. MICRO SUPPLY, INC. 

• 100% IBM Micro Channel compatibility 

• Provides 3 ports for maximum slot usage 
1 Two serial ports addressable as COM1 -8 
1 One parallel port addressable as LPT1 -3 
' Order No. BMCPS2 $210 (List) 



At Boca Research, we're committed to the Micro Channel. For more information on these and other 
Boca Research solutions, see your dealer or contact us directly. 

BOCARAM.MCA50Z. BOCARAM 50/60. BOCA.MCA PARALLEL, and BOCA.MCA SERIAL/PARALLEL are trademarks of Boca Research. Inc. All other references to computer systems, software 
and peripheral use trademarks owned oy their respective manufacturers. GCopynght 198B Boca Research. Inc 



BDCF1 



RESEARCH INC 



6401 Congress Avenue, Boca Raton, FL 33487 • Phone:(407)997-6227 • FAX: (407) 997-0918 



IBM's May 2 announcement of 32-bit 
OS/2. The product won't appear until 
1 990, and even then, I'm told, it won't be 
a true 32-bit OS, but will have 32-bit 
addressing and memory management 
thrown on top of a 16-bit kernel with 
kludge code in between. The real 32-bit 
product won't arrive until 1 99 1 . 

UNBEARABLE LIGHTNESS OF IBM. The house 
was too quiet. It didn't even bother me 
that a half-mile-wide asteroid might 
smash into Earth any minute; I was con- 
sumed with my loss, which I knew would 
take months to get over. Trying not to 
stretch the metaphor too far, a similar lag 
occurs in the PC business, where system 
vendors are slow to bring out their own 
versions of new OS/2 and DOS releases. 

But don't blame the OEMs, because 
it's all part of IBM's codevelopment 
agreement with Microsoft. Big Blue has 
an exclusive for the first six months of 
any new OS/2 or DOS release, so other 
OEMs can't release their final version of a 
new OS release for six months, even if it's 
ready to go. But that may be a blessing in 
disguise, because it gives the other 
hardware vendors six months of bug 
testing so they can come out with a more 
polished version than IBM releases. 

SHADY DEALINGS AT MM. The rumbling 
Death Star sound that I associate with 
asteroids scuttling through space can be 
simulated by listening while submerging 
your head in a bathtub of water. I was 
well into my second minute of this when 
the phone rang, pulling me back from the 
deep end. 

It wasn't Pammy, but a friend with 
word from Sun Microsystems, where co- 
founder and executive vice president 
Bernie LaCroute had just resigned. 

There has been overcast lately at Sun. 
The $5,000 Sparcintosh was delayed for a 
year, then the $9,000 SPARC-Station was 
running about six months late. Here's 
where we get to the rumor part. LaCroute 
and his engineers wanted to postpone the 
SPARC-Station announcement to get it 
right, while Sun president Scott McNealy 
insisted on announcing the product, no 
matter what its actual state of develop- 
ment. Exit LaCroute, fuming. And this is 
a rumor we can test, too, because if it's 
true, the SPARC-Station won't ship in 60 
to 90 days, as announced. 

COMPACT UNIX PROJECTILE. By the time the 
SPARC-Station does appear, look for a 
portable version from another vendor. 
Sun has reportedly licensed its S-bus to a 
third party that is hard at work on a 
SPARC-based portable. Mission Cyrus, a 
Vancouver, BC start-up that recently 
announced the first Micro Channel- 
compatible portable at Comdex, has said 
it hopes to produce a SPARC portable by 
early next year. 

As the asteroid passed through Earth's 
orbit, sparing the planet but extending my 
pain, I phoned my friend of last resort, 
Andy Seybold. Andy supplied last week's 
item about Ed Esber preannouncing new 
products, but I forgot to give him credit. 
"Sorry Andy, but I can't give you credit 
this week, either," I said. "I'm just too 
depressed." 

Don't desert me now! Call your industry 
secrets to me at (415) 328-9610, ext. 
237, and I'll let you adopt a cuddly 
Cringe mug. 



hted material 



Catch ALR's 33MHz 
FlexCache 33/386 

The wave of the future. 




And the future is now! 
Introducing the FlexCache 33/386, 
ALR's flagship product with the most 
powerful 386™ microprocessor, based 
on the award winning FlexCache Series. 

33MHz with 128Kb of Cache 
The FlexCache 33/386 is riding high at 
a hall 33MHz with 128Kb of cache. This 
is the one system that can beat the 
world's fastest award winning PC, the 
FlexCache 25386. In fact it beats it by 
25%. Now that's fast! 

Proprietary FlexCache 64-bit 
Architecture 

ALR's FlexCache 33/386 incorporates 
the proprietary award winning 64-bit 
dual-bus cache design that allows the 
CPU simultaneous access to main and 
cache memory. This innovative design 
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The FlexCache 33/386Z. 
33MHz Desktop 
system with 32Kb of 
cache sells for as 
little as $3995. 



provides the most advanced solutions, 
including zero wait state performance 
95% of the time. This means less wait- 
ing for the most time consuming 
calculations demanded by design 
programs such as CAD/CAM. 

Intelligent Graphics Workstation 
Integrate ALR's FlexCad graphics 
adapter that supports a resolution of 
1024 X 768 non-interlace ( flicker-free) 
graphics plus ALR's Quick Sync 50, 15" 
flat-screen high-resolution automatic- 
scanning monitor, and you'll have the 
most powerful PC CAD workstation 
available, the FlexCache 33/386W. The 
FlexCache 33/386 is perfect for large 
multi-user networks. Not only is it the 
fastest 80386 based system, it offers the 
choice of 150-, 300- and up 600-MB of 
disk storage using high-speed 1:1 
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Home of the World's First 386 PC 

\ / Advanced Logic Research Inc. 

interleave ESDI controllers. Additional 
standard features include the super 
VGA controller with 800 X 600 graphics 
resolution and 2-MB of main memory. 
But there's nothing standard about 
ALR's commitment to quality, evi- 
denced in our one-year factory 
warranty, unlimited technical support 
and on-site service available from Intel. 
To ride the 33MHz wave with the 
FlexCache 33/386, give us a call and 
we'll tell you where to catch it. 

1-800-444-4ALR 
Advanced Logic Research, Inc. 

9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 
For our Canadian office: 1-800-443-4CAN 
For our UK office: 1-714-581-6770 
For our Singapore-Asia /Pacific office: 
(65) 258-1286 FAX: (65) 258-1285 

If 600 megabytes isn't enough storage, 
how about 2.4 gigabytes? 
The FlexStor 2.4G holds 
not only your FlexCache 
33/386 but also up to 2.4 
gigabytes of storage. 



' Performance is cosed on the ratings of CPU/Memory In mwon Instructions per second. (MIPS) Source Power Meter m version 1 .5 The Data Base 
Group. Inc. Upland CA. 386 Is o trademark of Intel Corp. Certified FCC Class A. For business use only. Pricing ( USS) as of March 1989 and is 
subject to change without notice. Verify wtth manufacturer. 
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When you buy the 33 MHz, AST Premium* 
386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You're getting it AST style. 

Which means 
that in keeping 
with the AST 386 
family tradition, 
we've packed 
several speed- 
enhancing features 
into the AST Premium 386/33. Such as 
zero wait-state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more. 

As a result, you'll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in 
single and multiuser environments, such 
as 3-D animation, geophysical simula- 



Landmark Software v 1. 1 benchmarks 
compute one machine to another The 



tion, regression analysis, CAD/CAM 
and LAN file service 

And like the rest of the AST 386 fam- 
ily, the AST Premium 386/33 is backed 
by the same 
commitment to 
quality, indus- 
try-standard 
compatibility 
and support 
that makes 
AST a computer industry leader. 

Of course, if you don't need quite so 
much power, AST offers several high- 
performance 386 and 386SX'" systems. 
Such as the 25 MHz, AST Premium 386/25 
and the 20 MHz, AST Premium/386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPU computing, try our true 32-bit, cache- 
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From led to right: 
33 MHz, AST Premium 386/33 
25 MHz. AST Premium 386/25 
20 MHz. AST Premium/386C 
16 MHz. AST Premium 386/16 
16 MHz. AST Premium 
Workstation/386SX 



based 16 MHz AST Premium 386/16 and 
the small footprint AST Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to 
AST. For more information, call us at 
(714) 863-0181 and ask for operator 
BB35, or use our Bulletin Board Service 
Number (714) 852-1872. 

AST, AST logo and AST Premium registered trademarks AST 
Research, lnc 80386 and 80386SX trademarks Intel Corp All other 
product and brand names are trademarks and registered trademarks 
of their respective companies. Copyright © 1989 AST Research, Inc. 
All rights reserved AST markets products worldwide — in 
Europe and the Middle East call 44 1 568 4350; in Japan call 
81 3 818 0710: in the Far East call our Hong Kong office 
852 5 806 4333; in Canada call 416 826-7514. 
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